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ee toxoid, properly administered to a high proportion of the 

susceptibles in a community, can be relied upon to bring about a remarkable 
decline in diphtheria morbidity. However, it is now widely recognized that 
artificial immunization will not guarantee full protection to any given individual 
even for a few years, still less a lifetime, and the earlier optimistic prophesies 
that the disease would soon completely disappear are nowadays seldom expressed. 
C. diphtheriae displays undiminished versatility as regards morphology, colonial 
form, serological type and toxigenic capacity. Moreover, the development of 
improved culture media has certainly not lowered earlier estimates of the carrier 
Tate. 

Although the epidemiological importance of the so-called “healthy” carrier 
has long been and remains controversial, this contribution is not concerned with 
the incidence, aetiology or treatment of the chronic carrier state. We seek rather 
to emphasize the inadequate and entirely arbitrary nature of existing regulations 
respecting convalescent carriers, whose potentialities in any imperfectly immun- 
ized population are indisputably menacing. 

In British Columbia, the practice has been to require negative nose and 
throat swabs from diphtheria convalescents on three successive days prior to 
felease from isolation. The following examples, which are representative of many 
Similar episodes coming to our attention in recent years, illustrate the dangers 
Which may result from unquestioning acceptance of such regulations. 





Based on a paper presented to the Epidemiology Section at the thirty-sixth annual 
Meeting of the Canadian Public Health Association, held in the Hotel Vancouver, Vancouver, 
“BC., May 17-20, 1948. 
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A young boy was admitted at the end of November, 1947, to the Royal 
Inland Hospital, Kamloops, with clinical signs of severe diphtheria, verified by 
nasopharyngeal swab. Despite administration of diphtheria antitoxin and peni- 
cillin, tracheotomy had to be performed. The boy recovered, and was discharged 
from hospital as soon as three successive nose and throat swabs had proved 
negative, about one month after admission. His tonsils were enlarged, but the 
planned tonsillectomy was postponed, at first because of general debility, and 
later owing to a pneumonic infection. About five months after the onset of his 
attack of diphtheria, the boy returned to school for a few days, but became ill 
again, with temperature 103°F. by mouth, and a sore throat whose appearance 
suggested follicular tonsillitis. On admission to hospital, nose and throat swabs 
proved positive for C. diphtheriae, Under diphtheria antitoxin and penicillin 
therapy, he rapidly recovered, and tonsillectomy was performed one week later. 
No positive swabs were subsequently received. Three or four days after the 
boy’s readmission to hospital, a positive swab was obtained from a classmate, who 
had developed a mild attack of diphtheria, despite having received a full course 
of toxoid about six months previously. Positive swabs were also received from 
three additional contacts. All the cultures isolated throughout this episode were 
of mitis type, and appeared similar in every respect. 

The second example is a small outbreak at Langley, B.C., in December, 
1945, traced to a returned soldier who had recovered from the disease in Holland 
a few months previously. On returning home to live on his parents’ farm, he 
helped milk the cows. Soon afterwards, two children in one family developed 
diphtheria on the same day, and next day a child in another family, and also the 
veteran’s mother, came down with the disease. When it was recognized that the 
children’s families were supplied with milk from this farm, the veteran was 
suspected as the carrier. Nasal swabs proved positive for C. diphtheriae. His 
father was also found to be a carrier. The cultures from the four cases and two 
carriers were all gravis, type ti. Three other customers were supplied with milk 
from the same farm. One was an old lady, who used the milk only in her tea. 
Another customer always boiled the milk for, her children ; while in the remaining 
instance, all the children in the family had been toxoided. None of these persons 
contracted diphtheria. 

The third example is an outbreak of more serious dimensions. The story 
began on October 3, 1947, with a case of diphtheria in a five-year-old boy, X, 
who lived in an apartment building in a slum area of Vancouver. His mother 
and three sisters, and one school contact, were found to be carriers of C. diph- 
theriae. All cultures, including his own, were of the gravis type. By December 
20th, about 11 weeks later, the boy and all his carrier contacts had been released 
from quarantine, after nose and throat swabs had proved negative for the 
customary three days. On January 7, 1948, a seven-year-old boy fell ill with 
larngeal diphtheria in the same apartment building. Although he was given 
800,000 units of diphtheria antitoxin, as well as penicillin, a tracheotomy was 
required, and he died two days later. Incidentally, this boy had received a single 
0.5 cc. dose of toxoid about three months previously. Within the next month, 
another resident of the same building developed diphtheria, as likewise did two 
additional schoolmates of X, one of whom had received a full course of toxoid 
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1-2 years before. The other, a four-year-old boy, died a fortnight after onset of 
the disease, despite antitoxin therapy and tracheotomy. 

On February 7th, X was swabbed again, and found positive. During the 
next 11 days five additional persons, three young children and two adults, fell 
ill with clinically typical and bacteriologically verified diphtheria. These cases all 
involved either fellow-residents of the apartment house, schoolmates and play- 
mates of X, with their relatives, or contacts made through the medium of a 
Chinese grocery store serving the neighbourhood in question. Among this latest 
group, one five-year-old child had also contracted diphtheria despite a full course 
of toxoid completed 12 months before. Moreover, bacteriological examination 
of approximately 130 contacts of this series of cases yielded 15 carriers of 
C. diphtheriae, gravis, comprising 11 children and four adults. One of the 
children, with recurrent nose bleeds, and one adult with a sore throat at the time 
of examination, should probably be regarded as mild cases. 

Although X yielded negative swabs on February 18th, 19th, and 20th, and 
again on April 12th, yet another case of severe diphtheria developed on April 21st 
in a young woman living in the same apartment house, a sister to the first boy 
who had died. Thus in all, during the seven-months’ period October 1947 to 
April 1948, there were 11 typical cases of diphtheria (two of them fatal), two 
mild cases, and 18 carriers, occurring within an area of a few blocks, and stem- 
ming from direct or indirect contact with the initial case X. Every one of these 
cases developed, and all save five of the carriers were discovered, after the 
release of X from his first quarantine. Of the 18 carriers, seven (all children) 
had received full courses of toxoid, and one of them a single dose; while one 
had been given prophylactic antitoxin eight days before being swabbed. The 
remaining nine (four of them adults) had never received toxoid. The cultures 
isolated from all cases and carriers were similar in every respect, and were identi- 
fied at the Laboratory of Hygiene, Ottawa, as gravis, type 1. No type i cultures 
had been isolated in Vancouver during the twelve months prior to this outbreak. 


DISCUSSION 


At a meeting of the Royal Society of Medicine in London, as late as 1920, 
a sceptical clinician declared himself thus: “It has never yet been found, so far 
as I am aware, in any long series of cases, that culture before discharge has done 
any good whatever ... The routine varies at different hospitals: at some one 
negative culture is deemed sufficient, at others two or three are required. At one 
hospital . . . five negative cultures were required, and in spite of all this labour 
(at the last mentioned hospital I found the man responsible for the diphtheria 
wards spent more time in the laboratory than in the wards), no good result has 
been shown ; that is, no reduction in the number of return cases. On this evidence 
I hold it right to discard the bacteriologist when discharging recovered diph- 
theria patients.” (1) Only in folly or temerity would such views be expressed 
today, and indeed since the turn of the century the necessity for quarantine of 
the diphtheria convalescent who continues to carry virulent bacilli in nose or 
throat has seldom been disputed. 

The above comments were made during the discussion of a pioneer report 
by Hartley and Martin (2), who observed a series of nearly 500 young soldiers 
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with diphtheria during the first World War, and found a logarithmic relationship 
between days after onset of the disease and the numbers of convalescents still 
carrying bacilli in their throats. They also showed that when the criterion for 
release of convalescents was three successive negative throat swabs, taken every 
seven days from the time of admission to hospital, their group appeared to become 
free of diphtheria bacilli at the rate of 4.9 per cent per day. This rate increased 
to 5.4 per cent if two successive negative swabs were required, and to 7.1 per 
cent for a single negative finding. When calculated against the percentage 
declared free each day, these differences, as the authors pointed out, entail con- 
siderable errors. Resort to the less stringent criteria of two negative swabs, or of 
only one negative, would have increased the discharge rate by 9.3 per cent and 
29 per cent respectively, and the persons comprising this increase would in fact 
have been carriers. Hartley and Martin also deduced mathematically that some 
carriers would be missed even by three successive negative swabs. Had the 
newer culture media and other modern refinements in technique been available 
to them, the importance of requiring a larger series of negative cultures would 
probably have become more apparent. 

Forty years ago, Graham-Smith (3), in discussing the period during which 
isolation of convalescents should be maintained, stated that “the need for at least 
two or three consecutive negative cultures, before the patient can with reasonable 
certainty be declared to be free from the bacilli, has been clearly established”. 
He cited his own experience with nose and throat swabs from a group of 331 
convalescents and infected contacts, among whom a single negative swab was 
followed by a positive swab 112 times, while reversion to positivity occurred 66 
times after two, and 17 times after three consecutive negatives. In one instance, 
four consecutive negative swabs were followed by a positive. De Witt (4), in 
1912, also drew attention briefly to the fact that two successive negative cultures 
did not always warrant discharge of convalescents. Again, Harvey (5) reported 
in 1928 that carriers often became positive, and remained so for long periods, 
after yielding 3, 4, or even 5 successive negative cultures at weekly intervals. 
More recently, Wright (6) noted 7 instances among 311 convalescents, in which 
a series of three negative weekly swabs was followed by a positive swab showing 
C. diphtheriae of the original type. 

Public health regulations customarily, and perhaps inevitably, lag well 
behind authenticated laboratory findings. For instance, Stokes, Hogan and Ewing 
(7) reported in 1925 that in Baltimore (a far from backward city in diphtheria 
control) a regulation demanding two successive negative throat and nose swabs 
for release of carriers had been in operation since 1913, prior to, which, from 
1898 onwards, only one negative swab had been required. Many health depart- 
ments currently insist upon three consecutive negative swabs, taken at unspecified 
intervals : others are still content with only two. While a weekly interval between 
swabs makes for impatience, and sometimes hardship, the system of three daily 
swabs in vogue in this Province is believed to cover too short a period, and to 
promote the premature release of a significant percentage of convalescents. 
Perhaps some compromise criteria might be adopted after a thorough reinvesti- 
gation of the question by epidemiologists and bacteriologists working coopera- 
tively. Meanwhile, it is suggested that convalescents should not be discharged 
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until a series of five negative nose and throat swabs have been obtained on 
alternate days. After the provisional withdrawal of quarantine, follow-up swabs 
might advantageously be taken at weekly intervals for a few weeks, before the 
patient is finally released from observation. 

A decade ago, Mitman (8) phrased a contention of considerable cogency: 
“The solution to the carrier problem is . . . to immunize the susceptible population 
and stop bothering about the carrier.” Health departments, with varying degrees 
of zeal and success, are striving to immunize their susceptible populations, but 
at present, as the episodes recorded herein indicate, are not always bothering 
enough about the convalescent carrier. 


SUMMARY 


1. Three outbreaks of diphtheria in British Columbia are described, two 
of small dimensions, in which the source of infection appeared to be a carrier 
who was known to have recovered from an attack of diphtheria several weeks 
previously. 

2. In the larger outbreak, 11 typical cases of diphtheria were identified, 
2 of them fatal, along with 2 mild cases and 18 carriers. All the persons involved 
were direct or indirect contacts of a young boy who had been released from 
quarantine after a severe attack of diphtheria, on the basis of negative nose and° 
throat swabs, taken on three successive days. 

3. The arbitrary nature of prevailing regulations governing the release 
of diphtheria convalescents is discussed, and the need for increasing their strin- 
gency is stressed. 
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a presents a difficult problem to the health officer. The 

problem is not one merely of receiving notices of reported cases, passing them 
along to a higher authority, and taking whatever measures the regulations re- 
quire for isolation and quarantine. It is, rather, a multitude of problems. 


THE DIaAGNosIs 


Until the last two or three decades, health officers recognized only cases 
which showed paralysis. Today the picture is different. We recognize the 
abortive case who has the same onset, and while showing initial spasm and paresis, 
stops short of actual paralysis; virus studies have shown the presence of sub- 
clinical cases among contacts and others, and the situation is still further con- 
fused by the presence and passage of virus by apparently healthy individuals. 
Consequently, whenever epidemic poliomyelitis is present, practically everyone 
with a cold, headache and stiff neck is a suspect. Are we to demand, then, isolation, 
spinal tap and hospitalization, if available, for all such cases? In general, the 
answer would be “no”; observation over a period of a few days usually shows no 
further progression, even though we may never know whether the virus of 
poliomyelitis was active or not. On the other hand, progression of signs and 
symptoms, particularly if they recur after an interval of a few days or a week, the 
so-called dromedary type, calls for further investigation, and preferably hospitali- 
zation. Even in these circumstances hospitals are confronted with isolation 
problems; if the diagnosis is but suspect, shall the patient be placed in a room 
with the confirmed cases? Such is not good policy. Individual room isolation is 
preferable, if practical, until the diagnosis is confirmed. The health officer must 
have the full cooperation of practising physicians both in the field and in hospitals, 
to advise him of the clinical picture. It then behoves the health officer to decide 
which patient shall be accepted as a case or suspect, and what isolation and 
quarantine restrictions are necessary. 

During the months of July to November 1947, inclusive, Hamilton experi- 
enced a sharp epidemic of poliomyelitis. A total of 61 cases was reported, and all 
were hospitalized. Altogether, 44 per cent of the cases were classed as abortive, 
and 56 per cent were paralytic. This represents the largest epidemic Hamilton 
has ever had, according to records of the past, and gives an incidence of 34 per 
100,000 population. Two patients died, a boy of twelve and a woman (pregnant 
six months) in her twenties. 


Presented before the Epidemiology Section at the thirty-sixth annual meeting of the 
Canadian Public Health Association, held in the Hotel Vancouver, Vancouver, B.C.. May 


17-20, 1948, in conjunction with the annual meeting of the Washington State Public Health 
Association. 
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In addition, as the Hamilton General Hospital has been approved by the 
Provincial Department of Health for the reception and care of patients from ad- 
joining areas, cases were admitted from as far as forty miles away. Altogether, 
78 cases from outside areas were hospitalized from July to December. The peak 
of admissions corresponded to that of city cases during September, with the same 
relative distribution of paralytic and abortive cases. There were 2 deaths in 
this group. 

We have also recorded the admission to hospital of 37 cases in which polio- 
myelitis was suspected, but not proven. The majority, 62 per cent, had initial 
signs and symptoms of muscle and joint stiffness and pain, while 21 per cent had 
meningeal signs. The majority of these cases had acute respiratory disorders 
ranging from simple pharyngitis to influenzal meningitis and pneumonia; one 
case of mumps encephalitis was suspected, and another patient was considered to 
have involvement of the nervous system due to syphilis. These cases were largely 
ruled out by the developing clinical pattern and the absence of confirmatory 
spinal fluid findings. That the hospitals were not flooded with many more suspects 
attests to the restraint and common sense with which the physicians in the field 
handled the situation. 

All these cases, suspect and otherwise, were reported to the Provincial De- 
partment of Health. Locally, we affixed placards only where there were childhood 
contacts in the home, allowing adults to come and go, with the exception of 
teachers and food handlers, who were required to absent themselves from work 
for ten days after the last contact. 

We are handicapped by the lack of simple diagnostic procedures, at the 
local level. Animal inoculation, virus neutralization tests and antibody responses 
are of necessity not available for all suspect cases. Even if these tests were 
available, it is debatable whether they would be practical. However, if only a 
simple test, such as the Schick test for diphtheria, could be evolved, it would 
assist the health officer in evaluating the spread of infection among contacts. 
This, of course, may be just wishful thinking. 


Pusiic RELATIONS 


The health officer must rise early to peruse the morning editions. For some 
reason, spectacular news releases strike the home via press and radio during the 
breakfast period. During the summer season poliomyelitis receives its fair share 
of attention, and at different times we are informed that it may not be a com- 
municable disease at all, that it may be a deficiency disease, or again it may be 
linked with diseases of fowl or swine. When asked his opinion of these rather 
conflicting reports, the health officer is definitely “on the spot”. An evasive answer 
is, to the uninitiated, a sign of ignorance; and on the other hand a dogmatic re- 
sponse, either “yes” or “no”, may subsequently be disproven by experience. Even 
an official pronouncement that one should not bathe in polluted water during the 
poliomyelitis season brings many queries — “What waters are unpolluted, both 
locally and at distant points?” If a cautious admonition is given not to bathe at a 
particular site, then “Why don’t you do something about the pollution so that it 
may be safe?” The suggestion that other factors, such as chilling, may predispose 
the body to disease if the infection is already present, may not be understood or 
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welcomed. The suggestion that persons, during the poliomyelitis season, should 
not indulge in strenuous games or occupations and become fatigued, if taken 
literally, would mean the cessation of a good deal of industrial employment and 
competitive sport. We can, of coutse, prohibit attendance at day schools, Sunday 
schools, and theatres, but will this prevent the spread? It is doubtful. On the 
suggestion that poliomyelitis may spread along travel routes, Mother phones to 
enquire if it would be safe to take Billy to Vancouver this summer. “I hear they 
have had a lot of poliomyelitis out there; can you suggest some place where it 
would be safe?” Tourist and publicity personnel do not always welcome the 
suggestion that people should stay at home during the summer months. How- 
ever, in spite of all these broadsides, whether practical or not, the poliomyelitis 
season will ultimately end, with a breathing space until the next episode. 

In Hamilton we were fortunate in having good public relations with the press 
and radio. Health Department releases were, in the main, restrained. This paid 
dividends, as there was no public panic, and while departmental personnel made 
many visits to check suspect conditions and medical care, it is felt that all cases 
which required attention received it. So far as can be determined, no cases of 
residual paralysis have come to attention which were not originally diagnosed 
and reported. This is mentioned with particular reference to our school medical 
service, which has an opportunity to discover just such things. 


EPIDEMIOLOGY 


The health officer, during a poliomyelitts epidemic, has a unique opportunity 


to observe not only the clinical picture but also the attendant circumstances. 
Rhodes (1), in the June 1947 issue of the Bulletin of Hygiene, has summarized 
the present knowledge of poliomyelitis with particular reference to the method 
of spread. This review may be helpful to the health officer in correlating his find- 
ings. It is surprising how much information a public health nurse and a sanitary 
inspector can gather about cases and their relation to environment. Sorting out 
this information may add to or subtract from the theories of spread and of why 
certain people develop disease and others apparently do not. This is a challenge 
to the health officer, and may stimulate him to record his own observations, limited, 
of course, by time and assistance. 

May I briefly summarize some of our findings: 

Considerable attention has been drawn, through the press and other channels, 
to the serious nature of so-called bulbar poliomyelitis, which manifests itself by 
difficulty in speech and swallowing, ocular and other facial palsies. It is of interest 
that 14, or 23 per cent, of our total cases exhibited bulbar manifestations. Only 2 
of these cases died, giving a case fatality rate of 14 per cent in those showing 
bulbar involvement as against the general case fatality rate of 3.5 per cent. While 
serious, the presence of bulbar signs does not automatically indicate a fatal ter- 
mination. Again, 26 per cent of total cases showed the dromedary type of onset, 
with an interval of relative well-being between humps. Twenty-six per cent of all 
cases reported had prominent early signs and symptoms of disease referable to 
the respiratory and gastro-intestinal tracts. Among home contacts, 13.5 per cent 
showed suggestive signs and symptoms. Contact infection was traced in 4 cases. 
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Among the contacts reported ill during the period of incubation, 80 per cent had 
respiratory or gastro-intestinal upsets. We, of course, cannot draw any definite 
conclusions from this group, particularly as we have no information about the 
incidence of such upsets among the population at large. However, the parallel of 
infection does, according to our figures, exist among contacts. At any rate, we 
know that apart from poliomyelitis there was no unusual outbreak of any other 
known respiratory or gastro-intestinal infection at this time, and the incidence 
of other communicable diseases was low. 

Age and Sex Distribution. Age distribution was not significant, except to 
confirm the suggestion that poliomyelitis is not a disease of children only. Sixteen 
per cent were under five years, 39 per cent were under ten years, and the twenty 
to forty age group included 29 per cent of total cases. Males were reported in a 
ratio of 6:4 females. 

It has been suggested by Rhodes that a higher attack rate in older children 
may be associated with a better social hygiene. Thus Hamilton may have cause 
for congratulation. 

Previous Health. In only 10 per cent of the cases could it be said that the 
patient had been in poor health. The vast majority were apparently healthy in- 
dividuals prior to their disease, with reasonable dietary and good physique. 

Economic Level. The vast majority of the cases came from moderately and very 
well-to-do families. All grades of society were represented, from the industrial 
labourer to the sheltered private-school pupil. In fact, one was struck by the ab- 
sence of reported disease in one large section.of the city which might be classed 
as a slum area. Can we infer that children and adults in this area had a higher level 
of resistance than in others? If so, why? Such barren spots in fertile fields should 
challenge the epidemiologist and the health officer. 

Flies and Mosquitoes. There is increasing evidence that flies may be respon- 
sible for the mechanical transmission of the virus of poliomyelitis from faeces to 
food, and the fact that epidemics usually occur during the fly season strongly 
suggests this spread. Our investigation last summer failed to substantiate the 
possibility of infection by this vector in the vast majority of cases. True, the peak 
of the epidemic coincided with the maximum fly incidence, but, as pointed out, 
most of the cases came from good homes where sanitation in most instances was 
of a better than average level, and fly nuisance was noticeable by its absence. 
Certainly home sanitation did not appear to have any relation whatever to the 
occurrence of cases. There were also few cases reported from the water front, 
close to the areas of suggested pollution. 

Mosquitoes, on the other hand, plague Hamilton every summer, but extensive 
spraying operations and filling in of low-lying areas in recent years has resulted 
in curtailing their activities to some extent. It is unlikely, however, as suggested 
by Rhodes, that mosquitoes play any part in the transmission of poliomyelitis. 

Swimming and Bathing. During the earlier part of the epidemic we were 
impressed with the number of cases in which the onset appeared to have some 
connection with swimming and bathing. This was not so later on. However, it 
may be significant that 43 per cent of the cases had been swimming or bathing 
within the incubation period, and in many the onset appeared to be so initiated. 
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Half the cases had been swimming at various places locally, and the remainder 
at other points, so that place of immersion did not appear to be significant. There 
was no more chance of these cases becoming paralytic, as the same relative ratio 
of paralytics to abortive existed among this group as among the whole. The 
relation to pollution could not be established, although there is no doubt that 
pollution may have been present in some areas. It is felt that the physiological 
changes which occur during bathing and swimming, and even sun bathing, might 
receive more attention as a possible precipitating cause of disease. Like the 
multiplication of flies, swimming is prevalent during the summer, and from chance 
alone the relationship between swimming and poliomyelitis, whether in polluted 
waters or not, may be over-rated. 

Travelling. Thirty-six per cent of our cases had been outside the city during 
the possible incubation period, and we must infer that in some instances at least 
the source of infection may have been contacted from without. As poliomyelitis 
was fairly general throughout the Province at the time, this is not surprising, and 
no doubt other communities could point at Hamilton. Some of our cases had been 
across the border, others in tourist spots, and some attended the Canadian 
National Exhibition at Toronto. 

Fatigue. Although, as previously mentioned, ill health was not a prominent 
feature in the majority, yet undue fatigue in 13 per cent of cases appeared to have 
a direct relationship to the onset. Two examples were outstanding. One, a young 
man engaged in sedentary work, on holiday helped a friend unload large sacks of 
sugar from a truck to a fruit factory, slinging and carrying them across his right 
shoulder. The next day he was stiff and he tried to take the stiffness out by 
polishing his car. Two days later he was in hospital with practically complete 
paralysis of the right upper extremity, and to this day he has very little use of his 
right arm and shoulder muscles. Another man in his thirties engaged in a strenu- 
ous game of tennis, which he had not played for years. He was righthanded, and 
down he came with paralysis of the right upper extremity. He also will have 
permanent weakness. Perhaps it is a mistake to present these cases as evidence 
in this manner, but one cannot but be impressed with the apparently clear-cut 
relation of body strain and fatigue to the onset, when the history is relevant. 

Pregnancy. Rhodes states, “There is little doubt that pregnancy predisposes to 
poliomyelitis.” Three of our city cases developed poliomyelitis. All were paralytic. 
One died; the foetus at six months was delivered at time of maternal death, by 
Czesarian section, but did not survive. The other women were five and eight 
months pregnant. In both cases they came to term and were successfully delivered. 
The infants appeared to be quite normal. One other woman, eight months preg- 
nant, also paralytic, was admitted from outside and went successfully to term with 
the delivery of a normal infant. These four cases were all paralytic. Was this due to 
chance? From July to December (inclusive) 2,313 babies were born to Hamilton 
mothers. There were thus 2,313 pregnant women during the poliomyelitis season. 
Are three cases of paralytic poliomyelitis among this group significant ? The rate 
per 100,000 mothers coming to term within this period is 129, against the over-all 
rate of 34 per 100,000 among the general population. Five non-pregnant women 
of the same age group, twenty to forty years, were admitted to hospital with 
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poliomyelitis during this period. The morbidity rate per 100,000 for these non- 
pregnant women is about 20. This series is too small to provide convincing evi- 
dence, but the figures tend to support the statement “Pregnancy predisposes to 
poliomyelitis” and, in our small series, to a more serious type. 

Among contacts at home there were two pregnant mothers. Both were de- 
livered with normal babies within the incubation period of the original case. Other 
indirect evidence suggests that the epidemic did not disturb the maternal mortality 
rate for the year. There were only three maternal deaths during the year, one in 
January and two in November, one of which was a poliomyelitis death. The 
epidemic did not disturb the stillbirth rate of 18.8. The year before, the rate was 
22.8. There was one less stillbirth during the last six months of 1947 (the polio- 
myelitis season) than before. The epidemic did not disturb the infant mortality 
rate of 25.5. In 1946 it was 30.9. Fewer infant deaths occurred during the last 
six months of 1947 than before. 

Tonsillectomy. No case followed tonsillectomy. As a matter of fact, very few 
tonsillectomies were performed during the poliomyelitis months; most surgeons 
just would not take a chance. 

Meteorological Conditions. Why do epidemics of poliomyelitis usually occur 
during the summer and fall months in this country? Seasons come and go, but 
poliomyelitis, at least in epidemic form, does not always appear. The 1947 epi- 
demic began in July, with 6 per cent of the’cases reported. Residents had com- 
plained of a late spring and summer, with considerable rainfall. There was rain 
during twelve days in July, nine in August, eight in September, and three in 
October. However, July was a fairly good month, with an average mean tempera- 
ture of 66.5°F. and relative humidity of 82 (which is high). The epidemic really 
began to roll in August, with 22 per cent of the cases, and the temperature at this 
time was 71.4 with relative humidity of 66. September was the peak month, with 
42 per cent of the cases and with a decreasing mean temperature of 59.1, and also 
decreasing humidity to 60. During October the epidemic waned, with further 
decrease of average mean temperature to 53.7, but with a slightly elevated humid- 
ity to 70. By November the epidemic was practically over, and no city cases were 
reported in December. The seasonal factors were not unusual, as far as we can 
determine. However, the relationship of temperature and humidity changes to 
possible abnormal physiological responses to the virus of poliomyelitis might well 
be given more consideration. 

These reflections do not, I am sorry to say, help to pin down the virus of 
poliomyelitis. To some they might imply “much ado about nothing”. Rather, they 
represent a summary of findings gathered by a most interested and cooperative 
staff. They do tend to support the suggestion that poliomyelitis may be spread in a 
variety of ways, and yet we must not lose sight of Gaylord Anderson’s assertion 
(2) that “The hypothesis of respiratory spread remains the only one consistent 
with the known facts, and adequate to account for the general spread of infection 
throughout the community as a whole.” 

If sub-clinical poliomyelitis is as prevalent as some authorities would have 
us believe, then we might with some reason assume that .the disease is wrongly 
named, and that the involvement of the nervous system to produce clinical signs 
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and symptoms is but a complication or an end result of an infection, e.g., in the 
respiratory or gastro-intestinal system; and which at times breaks its boundaries 
to produce a generalized reaction, and destruction of nerve cells in but a few. The 
sequence exists to some extent in meningococcal infection and disease. 

The health officer may not be a Chapin, but at least the recording of observa- 
tions at the local level should be of some value, if only to himself. They might also 
influence and guide the people who write books on the subject, those who make the 
regulations, and, lastly, those whose job it is to issue the bewildering. array of 
control manifestos. 


Again, in the absence of immunization and specific diagnostic tests, would it 
not be worth while to concentrate our immediate efforts in making sure that 
diagnostic facilities are available to all physicians who require them, that hospitali- 
zation and treatment are afforded without a means test, and that there is adequate 
follow-up by orthopaedists and physiotherapy ? 
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INCE the discovery, by Craigie and Brandon (1), of specific Vi antityphoid 

bacteriophages in 1936, and the introduction by Craigie and Yen (2), in 1938, 
of their method of typing strains of Bacterium typhosum (which, incidentally, has 
been employed by the Division of Laboratories of the Quebec Ministry of Health 
(3, 4, 5) since September, 1941), several investigators have reconsidered the 
therapy of typhoid fever by bacteriophage as first suggested by d’Hérelle (6) in 
1926. Knouf, Ward, Reichle, Bower and Hamilton (7) reported, in 1946, very 
encouraging results from the treatment of 56 cases of typhoid fever with the 
specific bacteriophage of Type II of Craigie and Yen which was propagated on 
cultures isolated from the patients. One cubic centimetre of the bacteriophage is 
diluted with 500 cc. of a 5 per cent glucose solution and injected intravenously at 
the rate of 30 drops per minute. 

The method of Knouf et al. has been employed successfully by Dr. Paul R. 
Archambault for the treatment, by means of a bacteriophage prepared at the 
laboratories of the Ministry of Health, of a case of typhoid at the Hopital St-Luc, 
Montreal. The results of the treatment were reported by Dr. Archambault at a 
recent meeting of the Société Médicale de Montréal. 

In the course of this first trial of treatment of typhoid by means of bacteri- 
ophage, it was found that the procedure presented an inconvenience, since, to 
propagate the Type II bacteriophage on the strain of organism isolated from the 
patient, this strain must be sensitive to that bacteriophage. There are strains of 
Bact. typhosum, however, which are completely refractory to Type II bacteri- 
ophage, and the type of which may not be determined; patients infected by such 
strains may not be successfully treated with this bacteriophage. Furthermore, five 
or six days are required for preparation of the bacteriophage and the treatment 
is delayed accordingly. 

We have prepared a mixture of bacteriophages of Types I, II, III and IV, of 
Craigie and Yen, which attacks, in vitro, all the V-forms of strains of Bact. 
typhosum and which should, theoretically, serve for treatment of all cases of ty- 
phoid fever. It should be necessary only to isolate the infecting strain and, if this 
is found to be in the V form, treatment might be instituted at once. It may be noted 
that the mixture of bacteriophages can be preserved, for, a long period in the 
ice-box. 

Nineteen cases of typhoid fever occurring in the Province have been treated 
with the mixture. The reactions resulting from injection of the polyphage are the 
same as those described by Knouf et al.: a chill for 20 to 30 minutes some hours 
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after the beginning of the injection, a rise in temperature of 3° to 4°F. followed by 
a rapid decrease to subnormal 12 to 15 hours after the injection. The temperature 
becomes normal within 24 to 48 hours after administration of the bacteriophage, 
the typhoid aspect disappears and the general condition of the patient gradually 
improves. 

The reports from physicians who have employed this method of treatment 
indicate that patients treated while in the septicaemic stage of the disease recover 
very rapidly. Blood cultures are negative immediately after the injection and the 
bacteria are not recovered from the faeces or urine. Five patients were treated 
while in this stage. 

All patients treated when the faeces were positive reacted in the same manner 
to the injection of the bacteriophage as did those in the septicaemic stage, but 
during the few days following the injection their reactions differed. More than 
half of the patients responded similarly to those treated in the septicaemic stage; 
the others, apparently because of various complications, required one or two 
repetitions of the administration of the bacteriophage. At this stage of the disease 
it is especially from the bacteriologic point of view that the effect of the treatment 
differs from that observed in the other group. The faeces of 2 patients were nega- 
tive the day after administration of the bacteriophage; those of 3 patients were 
negative only after 4 to 6 weeks; and 3 women patients still remain carriers. 

The Vi antityphoid bacteriophages appear to act in two ways: as lytic agents 
and as protective agents. As lytic agents, they destroy the bacteria which they 
encounter in the blood during the septicaemic stage of the disease, so that the 
Bact. typhosum does not pass into the intestinal tract (faeces negative). As pro- 
tective agents, these bacteriophages, already associated with endotoxins liberated 
by their action on homologous strains of bacteria in the course of their preparation, 
multiply thousands of times at the expense of the bacteria infecting the patient, 
liberating further endotoxins which are rapidly absorbed by the body. This is 
evident from the immediate appearance of Vi antibody in the blood serum of the 
patients treated. The bacteriophages inoculated are found in the faeces some hours 
after treatment and persist there as long as the patient harbours the typhoid organ- 
ism ; thereafter, the bacteriophages are eliminated and can no longer be found in 
the faeces. This phenomenon was observed in samples from several of the treated 
patients. 

This experience of bacteriophage therapy of typhoid fever, although rather 
limited, nevertheless indicates that the Vi antityphoid bacteriophages of Craigie 
and Yen, when injected intravenously, yield very satisfactory results if the in- 
jection is done during the septicaemic stage of the disease ; and that, if done later, 
they furnish effective protection in the great majority of cases although the infect- 
ing organism may continue to be discharged for some time. None of our twenty 
patients died. This experience demonstrates, once again, the advantage of early 
diagnosis of typhoid fever by blood culture and of identifying beyond question, by 
biochemical and serological methods, the bacteria isolated. 

In the past few months another method of administering a form of the poly- 
phage has been tried, consisting of injection directly into the vein without previous 
dilution of the bacteriophage in glucose solution. The preliminary results, obtained 
from patients treated early in the course of the disease, are very promising. 
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| paesrei pica is defined as the principal business or vocation of one’s life 
and all workers are included—top executives, managers, supervisors, and, in 
fact, everyone in employment. In Canada there are approximately 4,800,00 persons 
engaged in various occupations. This represents over one-third of the population, 
and the wealth of the country and the standard of living of its people is dependent 
to a large extent on the productive capacity, skill, and ingenuity of this group. 
Services for the maintenance of good health in industry will play an appreciable 
role in the economic and social development of the country. The need is reflected 
by the incidence and severity of accident and illness. 

In 1946, there were 375,804 compensable industrial accidents in Canada, of 
which 1,010 were fatal. The suffering caused by these accidents and the tragedy 
of permanent disability and death make their prevention and control of major 
humanitarian importance. In addition to human suffering, accidents were re- 
sponsible for a very large economic loss to the nation. 

The direct cost of industrial accidents is represented by compensation and 
medical aid. The eight Workmen’s Compensation Boards in Canada awarded 
$48,205,413.71 for compensation in respect of accidents in 1946. This represents 
a direct charge of $128.34 per case. The indirect costs of occupational accidents 
cause an even greater financial toll. They are represented by such things as 
spoiled materials, property damage, increased labour turnover, and decreased 
production. This indirect cost is estimated to be, on an average, four times the 
direct cost. 

The Industrial Accidents Prevention Association has estimated the total 
economic loss resulting from compensated accidents in 1946 at $250,000,000. 
This represents a cost of $52 per employee per year or, on a per capita basis, 
$20 per year for every man, woman, and child in Canada. The magnitude of 
these figures is startling and represents a considerable financial drain on the 
population of the country. 

Compensation payments for occupational disease represent only about one 
per cent of the total. This does not mean that these diseases are of rare occur- 
rence but is an indication of how little is known of the general influence of occupa- 
tion on health. Only one province—Ontario—has compulsory reporting of 
occupational disease, and Canadian statistical data on this subject are very inade- 
quate. Except in cases of extreme exposure, the diagnosis of occupational disease 
may be difficult and a detailed occupational history is necessary in many instances 
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before a diagnosis can be made. The onset is usually slow and insidious and 
the early symptoms are frequently indefinite and may be delayed for some time 
after exposure. Adequate medical records are important and may reveal the 
occurrence of similar symptoms in others. A knowledge of the industrial process, 
the hazards that exist, and the early symptoms and signs produced by abnormal 
exposure is of prime importance in establishing a diagnosis. Investigation may 
reveal an occupational hazard in processes which had previously been considered 
innocuous and had been in operation for many years. An example of this is 
found in the work by Shaver and Riddell on the lung changes associated with 
the manufacture of alumina abrasives. Certain occupations are more hazardous 
than others, but even in the so-called safe occupations hazards to health may 
exist. The typist may react to the solvents used in cleaning the machine or to 
the materials used in processing the typewriter ribbon, the farmer is exposed 
to insecticides, and so forth. 

Non-occupational complaints are said to be the cause of about ninety per 
cent of the lost time in industry due to illness. However, the occupational and 
non-occupational fields are bound to overlap, and conditions in industry may be 
a pre-disposing cause for non-occupational illness and vice versa. For example, 
eighty to ninety per cent of all industrial accidents involve personal causes either 
in association with, or related to, mechanical causes, and these personal factors 
may be due either to physical disability or to emotional disturbances. In these 
unsettled times, money worries, trouble in the home, or disturbing news, all 
contribute to the incidence of accidents in industry. Disease carriers may be in 
the plant and infect fellow-workers with tuberculosis, the common cold, influenza, 
streptococcal throat infections, and other infectious diseases. We do not know 
how often abnormal exposures in industry lower the resistance to the entry of 
infection, but special studies in certain industries have definitely shown that the 
health of the worker is impaired by his working environment and that the 
mortality rate is higher in some types of work than in others. 

The worker spends less than one-third of the time at work, and his life in 
industry cannot be separated from his life at home or in the community. The 
individual life as a whole must be considered when planning for improved health 
in industry. 

If we accept this wide concept for industrial health, many sections of the 
medical profession are directly concerned. Industrial physicians, general practi- 
tioners, public health officers, and specialists in the various fields, all play their 
part in the effort to improve and maintain the health of the working population. 
Overlapping may occur but a clear understanding of the scope and method of 
approach of others will prevent omissions or duplication and will pave the way 
for improved service. 

Industry in Canada is composed largely of small units employing less than 
five hundred persons, and organizations of this size do not require the services of 
a full-time physician. They may employ a part-time physician or one “on call”, 
and it is very important that these services be supplemented by making full use 
of community, provincial and federal agencies. The “on call” physician can do 
no more than render care for injuries unless he becomes familiar with the plant, 
its employees, and its policies. The part-time physician is usually a general 
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practitioner and a suggested standard to be used as a guide in determining the 
requirements of industry for part-time medical personnel is one hour per week 
per one hundred employees. To this must be added the time required for pre- 
employment and periodic medical examinations. Industries with particular hazards 
require special consideration. 

The extent to which other general practitioners and specialists in the various 
fields are concerned with working personnel will vary with the degree of industrial 
development in the area and the type of practice of the physician. 

Home and community health services play an important part in the physical 
and mental health of the worker. The control of communicable disease, industrial 
and domestic waste disposal, the provision of a safe water supply, and various 
legislative measures adopted to ensure safe working conditions, all play an im- 
portant part in the maintenance of good health. 

The importance of the nurse in industry must be emphasized, and her close 
association with the employee and her sympathetic and friendly consideration of 
his problems aids materially in obtaining the confidence of the workers and their 
cooperation in the health program. Her services may be full-time or part-time. 
A full-time nurse should be employed in organizations employing three hundred 
or more workers, and an additional nurse is required for each increase of five 
hundred. In estimating part-time nursing service, a useful guide is three hours 
of the nurse’s time to one hour of the physician’s time. 

Industrial health services must be “tailored” to the needs of the individual 
organization. A minimum of three rooms is suggested as a basic unit—waiting 
room, treatment room, and room for consultation or physical examination. 
Additional facilities may be included as required, and the requirements will vary 
with: 

(1) The number, age, sex, location, and distribution of working personnel. 

(2) The type of industry. 

(3) Resources in the community. 

(4) The extent of the proposed medical program. 

Centralized services will be suitable for compact units, whereas decentralized 
facilities will meet the needs of organizations employing personnel spread over 
a considerable area. Certain concerns will wish to stress emergency accident 
service ; others will require special laboratory facilities, such as in exposures to 
lead and benzene; department stores and offices will probably want to provide 
additional rest-room facilities for female employees; and so on. 

Management and labour expect more from health services than emergency 
care and treatment, and the health program should include—medical care for 
occupational accidents and illness ; pre-employment and periodic physical exami- 
nation, with vocational guidance and rehabilitation; medical and engineering 
control of occupational hazards; health education and counselling; and advice 
on voluntary medical and hospitalization schemes. The importance of adequate 
medical records cannot be over-stressed. Records, like services, must be “tailored” 
to the individual requirement, but there is an urgent need for a degree of 
standardization which will permit comparison. 

A prime requisite in making the best use of available manpower is matching 
the worker to the job. This pre-employment medical examination is a selective 
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placement of candidates, and only a small percentage will be rejected as being 
unfit for any type of work. The various jobs are analyzed, standards set up, 
and individuals are matched with the jobs. This pre-employment matching, with 
periodic check-ups, will ensure that workers are physically fit, have sufficient 
intelligence, and are not suffering from any obvious emotional disturbances which 
will disqualify them from the particular occupation. However, it will not detect 
emotional conditions which are deeply hidden. Good job placement is of mutual 
benefit to management and labour. 

The frequency and extent of periodic medical examinations will depend on 
the result of the pre-placement examination, the nature of the occupation of the 
worker, and the hazards to which he is exposed. This requires that the medical 
examiner have an intimate knowledge of the industry in which the recruits will 
be working. 

American and British experience would indicate that there are 150,000 
Canadians of working age with significant physical impairment. A large per- 
centage of these are employable if they are given good vocational guidance and 
proper training. When properly prepared and placed, the physically impaired 
can be efficient, safe, and reliable workers, and many studies indicate that impaired 
workers have a better than average absentee, accident, and labour turnover 
record. If the applicant is properly placed, abilities will become apparent and 
disabilities will not affect efficient work performance. Canadian employers are, 
as a rule, willing to employ the physically impaired, but they need guidance in 
their approach to the problem in order to minimize failures and to ensure con- 
tinued cooperation. Guidance can be obtained from agencies such as the Casualty 
Rehabilitation Section of the Department of Veterans Affairs, the Special Place- 
ments Division of the National Employment Service, the Canadian National 
Institute for the Blind, the National Society for the Deaf and Hard of Hearing, 
and the Rehabilitation Divisions of those Workmen’s Compensation Boards with 
established services. 

What about the mentally disabled? It is estimated that ten per cent of the 
population of Canada suffer in varying degrees from psychoneurotic complaints. 
Surveys in England, Scotland, and the United States indicate that one-quarter 
to one-third of the illness resulting in lost time in industry is caused by psycho- 
neurotic illness. Russell Fraser, in a survey of over 3,000 workers engaged in 
light and medium engineering industries in England, writes as follows: “Ten 
per cent of the workers studied suffered from definite or disabling neurotic 
illness ; neurosis caused between a quarter and a third of the absence from work 
due to illness ; and certain features in the individual workers or in their environ- 
ment were associated with a varying incidence of neurosis.” Major mental disease, 
like major surgery, must be referred to the specialists, but minor upsets are 
more frequent in their occurrence, offer a more favourable prognosis, and can be 
treated successfully in many instances by the industrial physician or the general 
practitioner. Vocational guidance and training is as important to the emotionally 
disturbed subject as it is to the physically impaired. 

The appraisal and control of health hazards in industry resolves itself into: 
(1) the appraisal and control of the individual, (2) the appraisal and control ot 
the working environment. Chemists, safety and ventilation engineers may be able 
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to tackle the environmental control of hazards, but what of the personal factors? 
An example has already been cited to show that eighty to ninety per cent of 
industrial accidents are due, at least in part, to a personal element and it is in the 
control of the individual that the physician is called upon to assist. The individual 
is not a machine and when all the environmental factors have been controlled, 
we still have to deal with human frailties, omissions, and mistakes. 

Modern industry is very complex and diversified. New conditions, processes, 
and substances are continually being introduced, and a change in process or 
the introduction of a new substance may vary the occupational exposure. In 
order to assist medical personnel in dealing with the specific health problems of 
industry and to supplement the facilities provided in the community, industrial 
health units have been established in the provinces, and the Federal Government 
maintains a Division of Industrial Health and an Industrial Health Laboratory. 
Divisions of Industrial Health are located in Ontario, Quebec, Manitoba, and 
Nova Scotia, and they are fully equipped to carry out medical, chemical, and 
engineering investigations. Special staff and facilities exist in British Columbia 
and Alberta, for environmental surveys and laboratory investigations. The 
Federal organization, consisting of a Division of Industrial Health and an 
Industrial Health Laboratory in the Department of National Health and Welfare, 
is staffed and equipped to assist provincial agencies and to undertake investiga- 
tions when requested to do so by such agencies. 

In addition, the Division of Industrial Health at Ottawa and the Division 
of Industrial Hygiene for Ontario have collaborated in preparing a book entitled 
“A Guide to the Diagnosis of Occupational Diseases.” This book is being pre- 
pared as a ready reference manual for physicians in Canada and will indicate the 
common hazards of occupation and the main symptoms and signs resulting from 
abnormal exposure. Other chapters are concerned with the occupational derma- 
toses and Workmen’s Compensation legislation in Canada. This book should 
be of considerable assistance to physicians dealing with occupational problems. 
It will be completed and ready for distribution in about five months. 

The close co-operation of members of the medical and nursing professions 
is important in industrial health programs. They, in turn, must co-operate and 
receive the active support of management, safety engineers, industrial chemists, 
ventilation experts, personnel managers, organized labour, and social service 
agencies to ensure that the activities of everyone taking part in the program 
dovetail to produce the best results. The objectives are the same whatever the 
approach—namely, a successful business with greater security, and a higher 
standard of living and a happy, healthy life for all. Health services have much to 
contribute and an excellent opportunity exists for leadership. The physician and 
nurse are the logical persons to assume this responsibility. Team work is essential 
to success. Kipling’s quotation is very apt, 

“Tt ain’t the individual or the army as a whole, 
But the everlastin’ team work of every bloomin’ soul.” 
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SN CE the turn of the century, the emphasis of public health work has shifted, 
firstly from sanitation of the environment to various immunization pro- 
cedures, and secondly from there to the encouragement of personal health 
practices. Conversely, our methods have changed, from the enforcement of 
sanitary regulations to the organization of clinics, and from this to health edu- 
cation programs. 

Today, health education is the basis of all activities of most public health 
workers. A main objective of consultations, inspections and home-visits is 
to bring sound health information and advice to the individual and his family. 
To miss an educational opportunity when rendering a health service is now 
considered a deliberate waste of public money. However, with our shortage of 
visiting personnel and because only a restricted portion of the public resort to 
our clinics, it has long been found necessary to bring the health message to 
organized groups and the whole community by means of mass media. 

Some workers are trained in the principles and the technique of popular 
education and concentrate their efforts on reaching many associations and the 
public as a whole, using such channels as public speaking, printed materials, 
films, radio, exhibits, posters, etc. Naturally, this is the most efficient way to 
permeate the community quickly with individual practices and general health 
measures, as well as to mold a public opinion in favor of proposed legislation. 

Of course, the best health education is or should be done right in the school 
along with the other disciplines applied to child training. Sound pedagogy means 
the observation of principles and the use of procedures with which only the 
professional teacher is familiar. She has a job there that nobody can take from 
her. Children should be led to learn from the known to the unknown, with a 
gradual progression of ideas, and by the use of a carefully selected vocabulary. 

Unfortunately, it cannot be said today that school health education is every- 
where of the highest quality; even if it were, there would remain a good deal of 
adult health education to be done, and surely this always will be the case. Adults, 
because of their critical mind, their prejudices and long-standing habits, respond 
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better to the arts of publicity, merchandizing and salesmanship, somewhat along 
the practice of modern trade. 

This educational and promotional work must be done locally and requires 
that machinery be set up in the field, to provide contact with the public; that is 
the function of the local health educator. Ideally, all public health workers should 
be fully trained in methods and procedures of health education, and every member 
of the staff should consider himself or herself a health educator and expect to 
be called upon by the health officer to act as such on frequent occasions. Every 
public health nurse should be as completely familiar with the group meeting 
technique as with that of the private interview; then, those with special talent, 
inclination and personality could be selected to specialize in public health edu- 
cation. 

Until this has become a reality, it will be necessary to train certain persons 
for this work with groups. Because, in a sense, it is a teaching job, it is customary 
on this continent to select teachers for this new profession. However, in this 
field, particularly on the local level, the quality of service depends not only upon 
the competence and the character of a person, but also upon the attitude of co- 
operation or antagonism which she meets with in her colleagues on the staff. That 
attitude will be an asset or a liability, according to the choice of the health 
educator. 

In the Province of Quebec, we have been very fortunate in being able to 
remain on the safe side, because of a unique situation. We have over 80 normal 
schools, or their equivalent for religious teaching orders. We have so many that 
frequently our daughters find it convenient to receive their regular education in 
a neighboring normal school. Many afterwards will enter the nursing profession 
and later join some public health department. There we find them with a double 
professional background: public health and education. Was it not perfectly 
logical to pick them out as public health educators? 

However, this choice was not always possible and today we find ourselves 
with twelve public health educators, six teachers and six non-teachers, who have 
been working in their respective county health units from 2 to 4 years. The 
group as a whole is doing a splendid piece of work, and I must report in all 
sincerity that I can see no difference between the teachers and the non-teachers. 
Any distinction I find between individual results seems to be related to the 
attributes of each one’s personality and not to her pedagogical training or absence 
of training. 

Under these circumstances, I would like to continue selecting public health 
nurses to be trained in the technique of popular education, in order to serve as 
local health educators. Whenever I can find one with pedagogical training and 
experience, plus the other desirable qualities, I will select her in the hope that, 
later in her work, she will be more easily accepted as a family member in schools, 
normal schools and teacher groups, where at present school health educators 
are totally absent. 

Furthermore, if a teacher specially trained in health education were em- 
ployed in any school or normal school in my province, I would hate to take her 
away from a job that I consider absolutely vital, much more so than adult health 
education, and make her change her long training and experience in child 
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pedagogy, for popular education techniques that a public health nurse can learn 
in two or three months. The School of Hygiene of the University of Montreal 
is now giving a degree course to some 30 teachers, to qualify them as school 
health educators. Their studies are practically equivalent to a full academic year. 
Beginning next fall, it will offer to public health nurses a one-trimester course 
in the principles, methods and materials of public health education, to be followed 
by a period of field work. In this way, we will train at home and in their own 
language, the two groups of health educators that we need in the ne organiza- 
tion of our schools and communities. 

But this line of conduct should not be justified on so short an experience in 
one province only. There are, fortunately, very significant lessons that we can 
learn from the Church in this respect. An analogy exists in the school program 
between religion and health, because the two are ways of life and not merely 
subjects of learning like history, for instance; and it follows that similar teaching 
methods are applicable to both. The same analogy can be recognized between 
these two aspects of adult education. Health education as we know it is about 
20 years old; it is just an infant compared with religious education, which has 
an experience of 2000 years. A parallel study of methods would be profitable 
in more than one respect. 

I am not bringing you the voice of Rome, but I have consulted with several 
priests on the following points of “pastoral theology” and, with all due tolerance 
to human error, the comparison should be of value to us. 

Again taking the selection of public health educators where we left off, we 
learn from the Church that it has not yet called the teaching profession to its 
help to give the sermon at Sunday services. It believes that the way to teach 
is even more important than what to teach, and consequently trains its priests 
in public speaking. It would not object in principle to employing a professional 
lecturer who is not a member of the clergy but is clever in his contacts with 
the public, but it will not pass on the job of educating adults to teachers who 
have been trained mainly for elementary school work. 

The bulk of religious education is not carried out in home-visits to individuals 
but to the assembled population. No wonder that we recognize the need of a 
health educator to work with groups and the community in every health unit or 
department. 

The Church, however, creates new social groups for its own purposes only 
when absolutely necessary; probably for economy of time, energy and money. 
Likewise, a public health educator should take advantage of established social 
groups and teaching organisms for her own program, rather than reorganize her 
community specially for health education. 

There is a tendency on the part of public health educators to scorn the short 
educational campaigns launched by voluntary agencies, such as National Health 
Week, Social Hygiene Day, etc. Again, if we look at the weekly sermons and the 
annual retreats of the Church, we can conclude that the two are necessary. Little 
need be said on the continuous community program under the influence of a local 
health educator ; it has become an objective, almost a standard, for public health 
educators, to have locally 52 health weeks every year. 

But there will arise indications for special educational drives: the slackening 
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of the immunization program in a locality calls for such a stimulant. No one can 
deny the educational value of a clean-up week in the spring. But is there any 
point in carrying out a strong program of immunization in a rural district during 
the summer, and then participating in an immunization week late in the fall, 
just because there is national drive going on? Certain subscription campaigns 
carried out on a large scale with the help of volunteers have little educational 
value. It is like the rainstorm that runs on the surface; for good crops, farmers 
want steady rain that deeply penetrates the soil. Education is always a slow 
process. 

Although small adjustments could be made here and there, local health 
educators should cooperate closely with voluntary agencies on such projects. 
The use of their educational materials alone would be a sufficient reward, for 
their preparation requires resources that only national organizations possess. If 
something in health education should be centralized, this is it. Among educational 
media, the film has the most value but it is expensive; printed matter is cheaper 
but has the least value; and public speaking is between the two. The only 
material that should be prepared locally is that offering a local solution to a local 
problem. Any piece of material dealing with general health, the same everywhere, 
should be prepared centrally. To do otherwise results in duplication, waste, and 
usually inferior quality. 

As to voluntary agencies, they are entirely welcome in health education, 
for this is an unlimited field and a job that will never end. But if they wish to 
obtain the fullest cooperation of official health departments, they would be well 
advised to have more of their technicians trained in public health. This would 
add value to their services in the first place; and also, the health educators from 
official and voluntary agencies would be like schoolmates, like members of one 
family; they would think alike, see alike, and would cooperate with more and 
better understanding. 

In Quebec it is common to see a chaplain in most social organizations, even 
those with a program apparently remote from religious doctrine or morals. This 
should also be a lesson to the public health educator, to join as many social move- 
ments as she can and participate actively in the many aspects of community life. 
The reason for this is obvious: when she enters a group, health education enters 
with her; and that is what she wants. 

Finally, the experience of our public health educators is gradually clearing 
up a few other points. For example, the problem-solving method would logically 
suggest that among the problems that can be solved through health education, 
the attack should be made on the most important and urgent ones. This has been 
found very difficult in practice, probably because of the extensive and prolonged 
instruction and the concerted action it requires. 

It would seem preferable to work at first on problems that are smaller but 
more tangible to the people concerned and for the solution of which they can do 
something more successfully as a local group. From there, the interest can easily 
be transferred to the same .problem on a larger scale or to some important one 
calling for the cooperation of several public bodies. 

The most advanced community organization for health education is supposed 
to culminate in the so-called “block plan”, by which every household in a city 
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block is brought under the influence of an educational program. We recollect 
that this was the method used in the formation of Civilian Protection Committees 
(C.P.C.) in our cities during the last war. Our local health educators are carry- 
ing out a rural adaptation of this system, using the little school houses as the 
assembly points within a parish. Many a health meeting has been held at which 
every family on a distant country road was represented. 

Needless to say, local health education among rural communities entails a 
great deal of travelling and is time-consuming, and the results of such scattered 
efforts are not always spectacular. The larger the county, the smaller should 
be the population assigned to a public health educator. A few years ago, the rural 
standard was one health educator for 100,000 of population; at present it calls 
for one per unit of 50,000. It is to be noted that three of our local health edu- 
cators are keeping themselves very busy, each in a comparatively small county, 
with a population of a little less than 25,000. Our limited but practical experience 
therefore would indicate that there is a job waiting for a health educator in every 
county health unit serving a population even that small. 

The above observations and deductions may seem to deviate somewhat from 
the philosophy and practice of recent years. They result in part from the necessity 
to adjust the program to the local situation in a province which is different from 
all others in the country. 

Moreover, even during its infancy, it is already evident that health education 
will reach the stature of a giant. When a child shows such rapid growth, its 
parents must be resigned to buy it new sets of clothes more frequently than they 
would like to. : 
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HE story of the Connaught Medical Research Laboratories begins in 1913, 

a year before their work was officially undertaken by the University of 
Toronto. At that time public health, as we understand it today, was in its 
early stages, and in Ontario the program of the provincial health department 
was being developed by Dr. John W. S. McCullough, Provincial Medical Officer 
of Health. There were many urgent public health problems in the province. 
The death rate from tuberculosis was triple what it is today; typhoid fever was 
prevalent; and the death rate among infants was two and a half times the 
present rate. Diphtheria was a dread disease; during the five-year period 
1911-1915 the average number of cases was 2,500 and the number of deaths 400. 
But diphtheria deaths could be prevented if the patient received serum (diph- 
theria antitoxin) promptly and in large amounts. This fact was well known, 
but the serum was not made in Canada and was very expensive. Diphtheria 
often occurred in families which could not afford serum, and physicians fre- 
quently paid for it themselves. 

It was recognized that the use of adequate quantities of serum would 
result in the saving of many lives. What could be done? At this time a grad- 
uate of the University of Toronto, Dr. J. G. FitzGerald, came back to the 
university after an extended period of postgraduate study and research during 
which he had studied the work of the Pasteur Institutes in Paris and Brussels, 
the Lister Institute in London, England, and the Laboratories of the Depart- 
ment of Health of the City of New York. In each of these institutions diph- 
theria antitoxin was being prepared and made available at a price much lower 
than that charged by commercial companies. Dr. FitzGerald knew that the 
lives of thousands of diphtheria patients could be saved if serum were available 
at a price which would permit its use in every case. But that was not all. 
He believed that of even greater importance was research to find a practical 
means of preventing diphtheria instead of waiting until the disease developed, 
when it was often too late to save the life of the patient. Continuous research, 
with adequate facilities, might bring the answer. Could diphtheria be attacked 
in his own country, Canada? He knew it could, and that he could lead in this 
effort if the University of Toronto would provide the facilities. He felt that if 
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serum could be made and furnished at a low price, the provincial boards of 
health might purchase it and supply it free to physicians, for the treatment of 
every patient, rich or poor. But that was not all. The successful control of 
diphtheria and other diseases, and the application of the knowledge of pre- 
ventive medicine, would require physicians with special training. 

In the Faculty of Medicine of the University of Toronto, a post-graduate 
course in public health had recently been introduced, in 1912, under the leader- 
ship of Dr. John A. Amyot, Professor of Hygiene. Here, then, was the setting 
for a project which would permit the preparation of diphtheria antitoxin, the 
commencement of research, and the training of public health leaders. 

Dr. FitzGerald’s project was exceedingly novel and could not be imme- 
diately adopted. Lest valuable time be lost, he undertook the preparation 
of this serum at his own expense. A little stable was built on Barton Avenue 
to house five horses, with a small operating room to permit their treatment. 
Within a few months, Sir Edmund Osler, a member of the Board of Governors 
of the University, who had become keenly interested, offered personally to 
meet any deficit in the work. His support of the project was an important 
factor in gaining approval for the work to be conducted under the auspices of 
the Department of Hygiene in the Medical Building. Thus, on May, 1, 1914, 
a few months before the outbreak of World War I, the work was officially 
taken over by the University. 

Dr. Amyot, Head of the Department of Hygiene, cooperated in every way. 
As Director of the Provincial Board of Health Laboratories, which were then 
housed at 5 Queen’s Park, he had already provided facilities for the preparation 
of the Pasteur preventive treatment for rabies, which formerly had to be 
brought daily from New York as required. It was one of Dr. Amyot’s tech- 
nicians, Mr. William Fenton, who volunteered to receive the first rabies vaccine 
to be made in Canada. Later, Mr. Fenton also assisted in the preparation of 
diphtheria antitoxin. 

At the beginning of the work in the University, laboratory space was 
provided in the basement and sub-basement of the Medical Building, but this 
accommodation was most inadequate and unsuitable. 

Hardly was the project under way when in August 1914 World War I 
broke out. Should the work stop? Dr. FitzGerald enlisted for service and 
was attached for duty in Toronto. He carried on his teaching responsibilities 
but felt that the production of serum would have to be discontinued. However, 
within a few months the need for tetanus antitoxin—the serum to prevent 
lockjaw—became an urgent problem for the armed forces, as cases of lockjaw 
infection were being reported among the wounded in France and Belgium. 
The Canadian Red Cross Society was endeavouring to purchase the badly needed 
serum in the United States, but supplies were very limited and each dose cost 
$1.35. Colonel Albert E. Gooderham, then a member of the Central Execu- 
tive Committee of the Society, knew of Dr. FitzGerald’s work and came to 
him to learn whether this serum could be made at the University. At that 
time the writer was a member of the staff of the Provincial Board of Health 


Laboratories, and Dr. FitzGerald suggested that he join him and try to prepare 
tetanus antitoxin. 
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From Colonel Gooderham’s interest came his gift to the University of a 
farm property of fifty-seven acres twelve miles north of the University campus, 
purchased for this work, and the erection of a modern laboratory building and 
a superintendent’s residence, costing upwards of $75,000. 

On October 25, 1917, the laboratories at the Farm were officially opened 
by the Duke of Devonshire. By desire of Colonel Gooderham, the labora- 
tories were called the Connaught Laboratories, in honour of H.R.H. the Duke 
of Connaught, who was Governor-General of Canada at the time the building 
operations were begun. At the official opening, Sir William Hearst, Premier 
of Ontario, announced that the Province would contribute the interest annually 
from $75,000 in support of research in the Laboratories, thus establishing a 
research endowment fund. Colonel Gooderham’s gift gave permanence to the 
undertaking, providing the Laboratories not only with modern buildings but, 
what was of even greater importance, a charter in the form of his deed of gift, 
setting forth the purposes of the Laboratories, namely research and medical 
public service. For twenty years, until his lamented death in 1935, Colonel 
Gooderham served as chairman of the administrative committee of the Board 
of Governors responsible for the affairs of the Laboratories. During these 
years he also took a keen interest in the Preventorium for the care of children 
who had been exposed to tuberculosis in their homes, meeting the cost of new 
buildings for that institution. It is not surprising that the work of the Labor- 
atories, in which were combined medical research and the practical expression 


of that research, appealed strongly to him and occupied a large place in his 
interests. 


SERVICES RENDERED IN WORLD WAR I 


During the war, the Laboratories produced tetanus antitoxin successfully 
and in sufficient quantities to meet all demands of the Armed Forces. More 
than 250,000 doses were supplied to the Government at a cost of 34 cents as 
compared with the charge of $1.35 for the imported product. In addition, 
nearly a million doses of smallpox vaccine were supplied, as well as quantities 
of the serum for treating epidemic meningitis. 

At thé end of the war, the facilities of the Laboratories in the Medical 
Building were still very meagre. Even space that had formerly been used as 
coal-bunkers was made to serve for laboratory work. 

Mention of the early period of development would be incomplete without 
reference to several of the technical staff whose good work was an important 
factor in its success. Mr. William Knowles was given responsibilities for 
technical details in the preparation of antitoxin, Mr. Frank Scruby in the 
preparation of tetanus toxin. and Mr. Albert Double in the immunization of 
horses used in the preparation of antitoxin. Mr. Double was the first assistant 
appointed in the Laboratories and rendered outstanding service during both 
World Wars in the preparation of serums required so urgently. 

The facilities for post-graduate teaching, as provided in the Medical. 
Building during and immediately after World War I, were extremely limited, 
but the work was carried forward. Thus the project initiated in 1913-14 
for the conduct of medical research, the application of research in the pre- 
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paration and distribution of products, and the training of those who would 
lead in public health, had been shown to be practical. 


INSULIN 


Then came, in the summer of 1921, the discovery of Insulin by Banting 
and Best in the laboratories of the Department of Physiology in the Medical 
Building. Their work together was begun on May 16, 1921, and on January 
11, 1922, their anti-diabetes extract was first given to a patient. Soon striking 
results were obtained, indicating that a great discovery had been made. Since 
then the value of Insulin to diabetics everywhere has been established. In 
1946 the twenty-fifth anniversary of the discovery of Insulin was celebrated 
in Toronto by the University in association with a Jubilee meeting of the 
American Diabetes Association, at which leading scientists from many coun- 
tries paid tribute to Banting and Best and to the value of Insulin. 

The need for the large-scale production of Insulin was at once apparent 
and the urgency was great. Could the Laboratories help? Space was quickly 
obtained by transforming into a producing laboratory an old building which 
had housed the University Y.M.C.A. before its work was transferred to Hart 
House. Funds for this laboratory were provided by the Ontario Government 
under Premier Drury. Compared with the present facilities in the College 
Division of the Laboratories, those in the old Y.M.C.A. building were so in- 
adequate that it is surprising that the work was successfully commenced. 

Insulin is obtained from the pancreas glands of cattle and hogs. It is 
present in very small amounts in the pancreas, and from one thousand pounds 
of gland tissue one obtains only one and three-quarter ounces of Insulin crystals. 
Briefly, the method of preparation is as follows. Gland tissue is minced and 
quickly deposited in alcohol to extract the Insulin. By appropriate procedures 
the alcoholic extract is concentrated without destruction of Insulin. From the 
concentrated extract Insulin is obtained in crude form, and by a series of 
chemical procedures Insulin crystals are obtained. Important contributions 
in the preparation of Insulin have been made by members of the Laboratories. 
Within a few months of the announcement of the discovery of Insulin, Dr. 
D. A. Scott joined the staff and has continuously conducted studies of this 
substance. To him and his colleagues, Dr. A. M. Fisher and Dr. R. G. Romans, 
credit is due for important advances in the production of Insulin preparations. 

Insulin constitutes one of the world’s greatest advances in the field of 
medicine. We are still too close to its discovery to appreciate fully the great- 
ness of its contribution in the relief of human suffering. Sir Frederick Banting, 
after the discovery of Insulin, went forward with other research studies, through 
which he made many important contributions. His leadership in medical 
research in World War II was of the utmost value. He was instrumental in 
the organization of the Associate Committee on Medical Research of the 
National Research Council of Canada. To students throughout Canada he 
brought a new appreciation of their opportunities, both in the practice of 
medicine and in medical research. His spirit is revealed in the closing words 
of the Cameron Prize Lecture which he delivered in Edinburgh in 1928: ‘The 
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greatest joy in life is to accomplish. It is the getting, not the having. It is 
the giving, not the keeping.”’ In his tragic death in 1941 the world lost one of 
its greatest benefactors. 

Dr. Charles H. Best, his colleague, has similarly achieved outstanding 
success as a scientist and teacher. Dr. Best directed research and production 
in the field of Insulin in the Laboratories until 1941, when he succeeded Sir 
Frederick Banting as Head of the Banting and Best Department of Medical 
Research. In 1929 he had already been appointed Professor of Physiology. 
Although these responsibilities necessitated his withdrawing, in 1941, from the 
active work of the Laboratories, he has continued his interest as an Honorary 
Consultant. During the war, Dr. Best directed the medical research program 
of the Royal Canadian Navy. Early in the war he initiated the collection of 
human blood and the preparation of serum for the treatment of shock among 
the wounded, and he had the satisfaction of seeing the project grow into one 
of the largest of Canada’s undertakings for the relief of suffering. 


DIPHTHERIA TOXOID 


Another great discovery which followed shortly after the close of World 
War I was the preparation of diphtheria toxoid. In the Pasteur Institute, 
Paris, while studying the diphtheria germ, Ramon found a method whereby 
the poison (toxin) poured out by the germ when grown in cultures, was changed 
into a product which could be administered with absolute safety and which 
would afford protection against diphtheria. Ramon named the new product 
“‘anatoxin,”’ but because of possible confusion with “antitoxin’’ the name 
“‘toxoid’’ has been used in English-speaking countries. Diphtheria is spread 
from person to person. Prior to Ramon’s discovery, the method of preventing 
diphtheria was to search for and isolate those persons who were carriers of the 
diphtheria germ, for individuals can carry the germ and yet be free from 
symptoms. There was no method of providing a reasonably permanent pro- 
tection against the disease—one which could be used in the first few months 
of life and which would continue to safeguard the child. In the light of its 
inestimable value to humanity, the discovery of diphtheria toxoid by Ramon 
ranks with Jenner’s great contribution, vaccination against smallpox. 

Within a few months of the first announcement of Ramon’s discovery, 
Dr. FitzGerald arranged for work to be started in the Laboratories under the 
direction of Dr. P. J. Moloney, and in the following year diphtheria toxoid was 
made available by the Laboratories to provincial departments of health 
throughout Canada. Over the years, Dr. Moloney has continued research 
studies in this field with his colleague, Dr. Edith Taylor, with the result that 
Canada has continued to lead in the prevention of diphtheria. Their studies 
have made possible the preparation of diphtheria toxoid of such quality that 
great success has followed its general application. 

In preparing toxoid, the germ of diphtheria is grown in glass flasks or 
bottles and produces a surface growth that is characteristic of this organism. 
The germ pours out toxin. From the liquid containing the toxin the harmless 
but highly effective preventive, diphtheria toxoid, is prepared. As mentioned, 
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the studies in Toronto were of great importance and it was following the work 
here that studies were undertaken in the United States, leading to the adoption 
there of diphtheria toxoid in immunization against diphtheria. Statistical studies 
to determine the efficiency of this method of protection were early made by Dr. 
N. E. McKinnon and Dr. Mary A. Ross in the Department of Epidemiology 
and Biometrics of the School of Hygiene. These studies formed the basis for 
the general acceptance of this preventive in Canada. Their findings indicated 
that but a fraction of the diphtheria otherwise expected occurred, in the months 
following the use of this preventive agent, amongst the children who received 
diphtheria toxoid. Today the menace of diphtheria need no longer exist. 
By immunization with diphtheria toxoid, which is given in three doses, more 
than 90 per cent of all children can be successfully protected. Further, the 
protection, which gradually is reduced as the months and years pass, can be 
re-established by the administration of a single small dose. 


TETANUS AND STAPHYLOCOCCUS TOxXOIDS 


Ramon’s work also laid the basis for the preparation of other toxoids, 
notably one for the prevention of tetanus (lockjaw) and another for the treat- 
ment of certain conditions arising from infection with the staphylococcus, a 
very common organism generally present on the skin. In 1932, Dr. P. A. T. 
Sneath in the Laboratories followed the studies of Ramon on tetanus toxoid 
and prepared this product for the first time in Canada. This work of Dr. 
Sneath made it possible for the Laboratories to prepare tetanus toxoid quickly 


for the immunization of Service personnel in World War II. This indicates 
how important research studies are in meeting unforeseen needs, for at the 
time of his work Dr. Sneath’s studies were largely of academic interest. 

Intensive studies on the staphylococcus were first conducted in the 
Laboratories by Dr. C. E. Dolman in 1931, and he has continued over the 
years to investigate problems relating to this organism, not only in skin infec- 
tions but in food poisoning. As a result of his early studies, Dr. Dolman 
evolved a staphylococcus toxoid which has proved of importance in the treat- 
ment of certain acute and chronic conditions caused by this germ. 


WESTERN DIVISION OF THE LABORATORIES 


Reference to Dr. Dolman calls for mention of an important extension of 
the work of the Laboratories. In 1935, during the depression years, there was 
an urgent need in the University of British Columbia for a successor to fill the 
vacancy caused by the retirement of Dr. Hibbert W. Hill, who had so ably 
directed the teaching of bacteriology in the University and also the work of 
the diagnostic laboratory of the Provincial Board of Health. Becuse of the 
University’s financial problems, research studies were to be curtailed. To 
help meet these needs and to assure the continuance of research, it was ar- 
ranged that a Western Division of the Connaught Laboratories be established 
in the University of British Columbia, and that Dr. Dolman be appointed 
to serve as Head of this new division, as well as to direct the Provincial Board 


of Health Laboratories and the teaching program in bacteriology in the 
University. 
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Accommodation for the Western Division is provided in the Science 
Building, in close association with the Department of Bacteriology and Pre- 
ventive Medicine. The space is very limited. Although plans were prepared 
in 1939 for the erection of an Institute of Preventive Medicine to permit of 
adequate accommodation, the outbreak of war delayed building. However, 
it is anticipated that the Institute will become a reality in the near future. 

So it is that the conduct of research work in the Laboratories is not limited 
to the University of Toronto. Further, its medical public service—the pre- 
paration and distribution of essential public health biological products— 
extends throughout and even beyond Canada. 


SCHOOL OF HYGIENE 


One of the world’s greatest agencies in the advancement of health is The 
Rockefeller Foundation. As part of its policy following World War I, the 
International Health Division of the Foundation encouraged the establishing 
of university schools of hygiene and gave generous assistance to schools in 
many countries. In 1924 the Foundation made possible the establishing of a 
school of hygiene in the University of Tordnto, through a grant of $650,000. 
The decision to locate a school for Canada in Toronto was influenced by the 
fact that the city had an outstanding department of health. It was also the 
centre of the provincial health administration. Further, the Laboratories 
provided that interest which is so essential to the successful development of 
post-graduate teaching, namely research. It was arranged that the building 
to be erected would accommodate both the School of Hygiene and the section 
of the Laboratories formerly located in the Medical Building. As previously 
mentioned, post-graduate teaching in public health had been commenced in 
1912 and had been conducted continuously. The organization of the School 
of Hygiene in 1924-25 was therefore a natural development. 

The School of Hygiene building was formally opened by Sir George 
Newman in 1927. Within four years, the accommodation was overtaxed, 
making it necessary to double its size. The nineteen thirties were very diff- 
cult times in which to suggest financing a construction program. However, 
The Rockefeller Foundation agreed to increase the endowment of the School 
if the increased building accommodation could be provided. So it was that 
the Laboratories, by using funds which had been slowly collected toward the 
endowment of their program of medical research, made possible the construc- 
tion of the addition in 1931-32. The Ontario Government, appreciating the 
facts but being unable at that time to provide capital expenditures, undertook 
to reimburse the Laboratories by an annual grant as interest on the amount 
of money entailed in making this addition, so that interest might be available 
for the purpose for which it had been provided, namely research. 

The building now accommodates the teaching departments of the School 
of Hygiene, and the College Division of the Laboratories in which work on 
Insulin research and production, as well as other research work in the fields 
of chemistry, physiology, biochemistry, microbiology and statistics, is carried 
forward. Without going into details of the work of the School of Hygiene, 
mention should be made of the fact that since 1939, the year of the commence- 
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ment of the war, over two hundred and twenty-five physicians have received 
post-graduate instruction in public health and are now providing leadership 
for full-time health services throughout Canada. A representative group of 
graduate engineers, dentists and veterinarians, as well as specialists in nutri- 
tion, have also received training in public health. For its teaching and research 
needs the School of Hygiene receives its support through the University funds, 
from the endowment of The Rockefeller Foundation, and from the Connaught 
Medical Research Laboratories. In this way, from the very inception of the 
work of the Laboratories in 1913-14 the three objectives of medical public 
service, research, and teaching, have been advanced. 


LIvER, HEPARIN, AND PROTAMINE ZINC INSULIN 


Under the direction of Dr. Best, then an Associate Director of the Labor- 
atories, important advances in the study of glandular extracts were made. 
Dr. D. A. Scott, with Dr. A. F. Charles, made most important contributions 
in the study of heparin—a substance which prevents the clotting of blood. 
They obtained heparin in crystalline form and developed a method of obtaining 
it from the lung tissue of cattle, which has made quantity production possible. 
Heparin is established as possessing great value in surgery. 

How liver was first used by Minot and Murphy in the treatment of per- 
nicious anaemia and how, as a result of their work and the work of Cohn and 
other associates of theirs at the Harvard Medical School, liver extract was 
developed, constitutes a chapter of great interest, for it shows how one dis- 
covery may make possible another. Dr. Minot was a severe diabetic. The 
discovery of Insulin made possible his return to his laboratory and, with his 
associates, the development of a method for the preparation of liver extract, 
which has been of inestimable value in the treatment of pernicious anaemia. 
In the Connaught Medical Research Laboratories, studies were carried forward 
by Dr. E. W. McHenry and Dr. H. D. Bett, in cooperation with the Harvard 
group. Continuous improvements have been made by Dr. Bett in the quality 
of the extract, so that today, instead of having to eat at least one-half pound 
of liver daily, as in the original plan of treatment, many of the patients receive 
the necessary treatment in a single injection weekly. In place of the crude 
extract which originally cost the patient $3.00 each week and had to be taken 
daily, the highly purified material is required only once a week or even less 
frequently, and the.cost is only 30 cents. Without the invaluable cooperation 
of Professor R. F. Farquharson and members of the Department of Medicine, 
the great advance which has been made in the quality of liver extracts would 
not have been possible. 


PROTAMINE ZINC INSULIN 


The development of Protamine Zinc Insulin is a matter of importance to 
many thousands of diabetic persons and is of special interest. Almost since 
the discovery of Insulin, Dr. D. A. Scott has carried forward various research 
projects with it. As a result, he was able to show that highly purified crystal- 
line preparations of Insulin can be produced only in the presence of zinc or 
certain related metals. Dr. Scott’s fundamental work forms the basis for all 
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methods used in the preparation of Insulin crystals, and has led to the improve- 
ment of other Insulin preparations. In 1935, Dr. H. C. Hagedorn and his 
associates of Copenhagen, Denmark, reported experiments with various basic 
substances, particularly protamine obtained from fish glands. They showed 
that the addition of protamine to Insulin resulted in a preparation which had 
a blood-sugar-lowering effect much more prolonged than that of Insulin, thus 
making possible a reduction in the number of daily injections necessary to 
control diabetes. This constituted a very great advance and facilitated 
marked improvement in the treatment of the disease. It was necessary, how- 
ever, to furnish the protamine and Insulin in separate vials and to have the 
patient mix the contents in suitable proportions prior to use. Moreover, the 
mixture which was produced was unstable and could be stored only very 
briefly. Dr. Scott, in association with Dr. A. M. Fisher, found that the addi- 
tion of a small amount of zinc improved the quality and stability of the product 
and made it possible to supply the preparation in a single vial ready for use. 
Today Protamine Zinc Insulin, based on the original work of Banting and Best 
and a result of research by Hagedorn and his associates and by Scott and 
Fisher, is used throughout the world when an Insulin preparation having an 
effect for at least twenty-four hours is desired. Indeed, more than half the 
Insulin used is now injected in the form of Protamine Zinc Insulin, providing 
better control of diabetes, with fewer daily injections, than is possible with 
unmodified Insulin preparations. 


Wor_tp War II 


World War II made heavy demands on the staff .of the Laboratories. 
Ninety-one members enlisted for service, including a number of the senior 
members of the staff who served as specialists in various fields. Two members 
made the supreme sacrifice. 

Early in the war, in June 1940, the Laboratories suffered an irreparable loss 
in the death of Dr. FitzGerald, following an illness of months. For more than 
twenty-five years he had served as Director. He had lived to see the develop- 
ment of the work which he had initiated and to know that the plans to render 
public service which he had formulated had been successful. 

In round figures, the staff of the Laboratories at the commencement of 
the war numbered 250; by the last year of the war this number had increased 
to more than 900. It now totals 530, of whom 75 are university graduates. 

As in World War I, the Laboratories were called on to supply the various 
vaccines and serums for the prevention and treatment of those diseases which 
are a particular menace in wartime. A number of the products required 
were not normally prepared in Canada, and in some instances methods of 
preparation had to be developed, as in the case of vaccines for the prevention 
of typhus fever, influenza, and Shiga dysentery infection. 


INFLUENZA 


Many persons will remember the great outbreak of influenza at the close 
of World War I, in the fall of 1918 and in the early months of 1919. The 
disease was widespread throughout the world and was responsible for an 
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enormous number of deaths. It was not until 1933 that workers in England 
demonstrated that a very minute form of life, much smaller than bacteria and 
known as a virus, was responsible for the disease. These workers were suc- 
cessful in transmitting the disease from human beings to ferrets, which animals 
proved susceptible. Later the disease was transmitted successfully to mice. 
Subsequently, it was shown that there are a number of viruses capable of pro- 
ducing the clinical picture of influenza. Attempts have been made to prevent 
the disease by the use of appropriate vaccines. The first of these consisted of 
suspensions of the virus obtained from the lungs of infected mice, but shortly 
afterwards it was found that the virus could be cultivated in fertile hens’ eggs 
by inoculating the developing chick embryo. This vaccine has been replaced, 
as research work has progressed, for it has been found that the virus grows 
much better in allantoic fluid. ' 

Commencing in 1935, laboratory studies were undertaken in the Con- 
naught Medical Research Laboratories by Dr. Ronald Hare, who was later 
joined by Dr. Laurella McClelland. These studies have included the pre- 
paration of influenza vaccines of various types. During the last year of the 
war, vaccine was prepared for the Armed Services. The study of influenza 
has been one of the major research undertakings of the Laboratories for the 
past ten years and is the subject of further work at this time. 

In recent years this work has been aided by a substantial grant from the 
National Research Council of Canada and it is now being continued by Dr. 
McClelland under the direction of Dr. C. E. van Rooyen. 


TETANuS Toxorp, ‘‘T.A.B.T.’’, AND Gas-GANGRENE ANTITOXIN 


Whenever soil from cultivated fields where manure has been used con- 
taminates wounds, the danger of tetanus (lockjaw) and of gas-gangrene infec- 
tion exists. The latter represents a rapidly spreading infection following 
wounding, characterized by the formation of gas bubbles and gangrene. In 
the World War I, tetanus antitoxin obtained from the serum of horses was 
used to prevent the occurrence of lockjaw. This protection, however, was of 
short duration and it was necessary to repeat the injection of serum if wounding 
occurred again. In World War II, tetanus toxoid replaced serum (tetanus 
antitoxin) as a preventive treatment. The Laboratories furnished the tetanus 
toxoid required for the protection of our Canadian troops, and it is gratifying 
not only that the records showed the almost complete absence of lockjaw 
among the wounded, but also that laboratory studies of samples of serum from 
over a thousand returning Service personnel showed the presence of the pro- 
tective substances in satisfactory quantity, thus establishing the effectiveness 
of the tetanus toxoid preventive treatment. Tetanus toxoid was prepared 
under the direction of Mr. M. D. Orr in the Dufferin Division of the Labor- 
atories, assisted by Miss E. M. Lang. 

An important advance was made by Dr. D. T. Fraser, Associate Director 
of the Laboratories, and by Dr. Moloney, in combining tetanus toxoid with 
typhoid-paratyphoid vaccine in a manner similar to that employed by Ramon 
in France. Our Canadian troops, therefore, received the combined pro- 
tection in one series of inoculations. The preparation of ‘““T.A.B.T.”, as it 
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was called, was one of the most significant contributions made by the Labor- 
atories during the war. 

As for gas gangrene, which is due to infection with a number of different 
types of bacteria having certain common characteristics, methods for its pre- 
vention had not been developed and it was necessary to endeavour to provide 
serum for the treatment of those who developed infection. Serum containing 
the protective substances against several types of gas-gangrene bacteria was 
prepared. To accomplish this, a team of workers, including Mr. Orr, Dr. 
Moloney, Dr. Taylor, Dr. Helen Plummer, Dr. R. C. French, and Dr. E. G. 
Kerslake, succeeded in supplying more than twice as much serum as had been 
first requested—over 400,000 doses—within the specified time. It was neces- 
sary to prepare the toxins of the several bacteria in large quantities and to 
immunize a large number of horses. The whole undertaking required a thou- 
sand horses, and provision had to be made to expand not only the accom- 
modation for such a large number but also the laboratory facilities to process 
the serum. It was particularly gratifying that the serum was produced—as 
were other ‘products for the Armed Services—at the lowest possible cost, and 
supplied at less than half of the price established for the product. At the time 
that this serum was required the urgency was very great, and the success of 
the effort reflects great credit on the workers who were responsible for. the 
undertaking. 

Many additions were required in the Dufferin Division to accommodate 
the increased work entailed by the war. This division consists of an excellent 
property of 145 acres on Dufferin Street, several miles north of Toronto, in- 
cluding the original gift of Colonel Sir Albert Gooderham to which additional 
land has been added, accommodating a number of laboratory buildings. 


TypHus VACCINE 


Typhus fever, spread by the body louse, is quite a different disease from 
typhoid fever, which used to be prevalent but now is extremely rare in Cana- 
dian cities. Typhus fever was a great threat both to the armies and to the 
civilian population in Europe, Africa, and Asia. During World War I it de- 
cimated the population in the Balkan States, and literally millions of cases 
occurred in Russia, Poland, and other parts of Eastern Europe. After that war 
the disease continued to constitute a menace to the whole population of 
Europe. As a result of the development of typhus fever vaccine and the 
introduction of DDT, epidemics of typhus fever were successfully prevented 
in World War II. 

At the commencement of the recent war the only method of immunization 
against typhus fever was the use of a vaccine of relatively poor value, and one 
which could not be prepared in large quantities. Aided by generous grants from 
the National Research Council of Canada, studies were carried forward in the 
Connaught Medical Research Laboratories by Dr. James Craigie and his 
associates. Approximately ten million doses of vaccine were supplied. These 
studiesand the supplying of vaccine constituted one of the major medical con- 
tributions of Canada in the war. It was pleasing that recognition of the work 
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of Dr. Craigie was made by the U.S. Government in awarding him one of the 
United States of America Typhus Commission Medals. The citation stated: 
“Through contributions to science and by his cooperation on an international 
scale he benefited the public health of the world.”’ In the production of the 
vaccine, the work was carried forward by Dr. McClelland and Mr. Orr, with 
the assistance of Dr. Raymond Parker and Dr. Dennis Watson; and in the 


research studies Dr. Craigie was assisted by Dr. J. F. Crawley, Miss E. M. 
Clark, Dr. Parker and Dr. Watson. 


SPADINA DIVISION OF THE LABORATORIES 


The expansion of the Laboratories during the war was such that it was 
a continuous problem to obtain more accommodation. The School of Hygiene 
building together with the buildings of the Dufferin Division were utilized to 
the fullest extent. In August, 1943, the former Knox College building on 
Spadina Crescent, which had been vacant for seven years and was in a very bad 
state of repair, was purchased by the University to provide additional space 
for the Laboratories. Work was immediately undertaken to rehabilitate the 
building and to equip it to meet the needs of the preparation of human blood 
serum, a project which had by this time become one of the major activities of 
the Laboratories, and for the production of penicillin, the value of which had 
just recently been made known. In the development of the work of the Labor- 
atories during all the years, involving new buildings, alterations and equip- 
ment, the Superintendent of the University, Lt.-Col. A. D. LePan, and mem- 
bers of his staff, made a contribution which cannot be overstressed. Without 
that assistance it would not have been possible to meet the needs. So, in this 
instance, it was their assistance that made possible the successful rehabili- 
tation of the building. Mr. A. S. Mathers of Mathers and Haldenby, as 
architect, interpreted the needs in such an excellent manner that the building 
is now a most satisfactory laboratory, The contractors accomplished 
their work in six months, permitting of the functioning of both the blood-serum 
program and the large-scale production of penicillin. 


THE PRODUCTION OF DriED HuMAN BLOOD SERUM 


The studies of Dr. Best and his colleagues in the years immediately pre- 
ceding World War II, on the treatment of shock using serum, facilitated the 
preparation of human serum for the treatment of wounded Service personnel 
soon after the outbreak of the war. This work was started in the School of 
Hygiene building, in the Department of Physiological Hygiene, by Dr. Best. 
With the aid of the Department of National Defence, mechanical equipment 
for the drying of the serum was supplied, and with the assistance of the Cana- 
dian Red Cross Society, donations of blood were received. In 1941 the work 
had been expanded to such a point that it was no longer possible to conduct 
itin the Department and it was transferred to the Connaught Medical Research 
Laboratories. By 1943, as mentioned, additional space for this work was 
urgently required and the Spadina building was planned to make possible the 
Processing of 25,000 donations of blood per week. 
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It is to be remembered that Canada’s great contribution in the supplying 
of blood serum was due to the whole-hearted participation of the public in 
giving more than two and one-half million donations of blood through the 
Canadian Red Cross Society. The Department of National Health and 
Welfare of Canada also had a highly important part in meeting all the expendi- 
tures entailed in the purchase of the necessary equipment and supplies for the 
drying of the serum, which was conducted in the Laboratories and also in the 
University of Montreal. In carrying forward this work, the Laboratories pro- 
vided, without charge, all the necessary laboratory space and basic laboratory 
services, as well as the services of administrative and scientific personnel. A 
total of 500,000 bottles of dried serum was furnished by the Laboratories, 
representing the processing of more than two and a quarter million contri- 
butions of blood. Thus, a project which originated in research became one of 
the great contributions to Canada’s war needs. This work in the Laboratories 
was carried through with great success by a group under the direction of Dr. 
Fisher, ably assisted by Dr. Charles. 





PENICILLIN 





In 1928, Dr. Alexander Fleming, in his laboratory in St. Mary’s Hospital, 
London, England, made the initial discovery, demonstrating the existence of a 
substance which he called ‘penicillin’. This substance was produced by one 
of the very common moulds, the blue-green mould of which the family name is 
“penicillium’’. It was not, however, until 1941 that Dr. H. W. Florey and his 
co-workers in Oxford completed a re-investigation of the possible use of peni- 
cillin and a study of the methods for its preparation in pure form and for 
standardizing the material so that it might be used clinically. Following a 
visit by Dr. Florey and his colleague, Dr. Heatley, to America, including 
Toronto, work was started by Dr. Philip Greey in the Department of Pathology 
and Bacteriology. After this work had been carried forward, Dr. Best ar- 
ranged for a member of his staff, Dr. S. F. MacDonald of the Banting and Best 
Department of Medical Research, to join in the development of chemical 
methods to provide for purification of the material. This work was aided by 
the National Research Council and a pilot plant for the preparation of penicillin 
was established. When the value of penicillin in treatment had been demon- 
strated and the urgent need was for adequate supplies, the Dominion Govern- 
ment asked the Laboratories to undertake the preparation of penicillin on a 
large scale. This was arranged and, with the assistance of the Dominion Gov- 
ernment, the work was carried forward throughout the war. The University 
purchased the Spadina building and assumed half the cost of rehabilitating it, 
while the Dominion Government provided the equipment. It was gratifying 
that the quantity of penicillin required was supplied well within the allotted 
time. Much larger quantities were required, however, and the work was 
rapidly extended. 

In the first method of preparation, the mould was propagated in milk 
bottles. A very large number of bottles was required for these cultures. The 
work was carried on twenty-four hours a day, seven days a week. More than 
8,000 square feet of specially air-conditioned laboratory incubator rooms were 


Aug. 1948 CONNAUGHT MEDICAL RESEARCH LABORATORIES 343 


provided, and at any one time more than 200,000 bottles were on the incubator 
shelves. In the process, following incubation for six days, the bottles were 
emptied, the mould-growth discarded, and the liquid containing penicillin 
collected. The handling of 30,000 bottles every twenty-four hours, as was 
necessary in the early part of the production, entailed a tremendous amount 
of labour. The empty bottles were washed, filled with fresh culture medium, 
and sterilized; and the whole cycle of planting, incubating, harvesting, etc., 
was continuously repeated. 

As the labour involved in the growth of the mould using bottles was too 
expensive, a method of cultivation in deep tanks holding several thousand 
gallons was substituted. Of first importance in the preparation of penicillin 
is the seed used as culture. There are many kinds of penicillium, the blue- 
green mould. Following study in the U.S.A. initiated by one of the Govern- 
ment agencies, in which more than 15,000 cultures of penicillium were investi- 
gated, strains are now available that are excellent producers of penicillin. The 
spores of the selected strain are grown in tubes of special soil medium. The 
“seed’’ culture is transferred to liquid medium contained in small “‘starting”’ 
tanks where it grows for several days. Then the contents of a seed tank are 
added with great care to a larger tank. From this tank, finally, a very large 
tank of several thousand gallons is planted. After several days of growth 
in the large tank, the culture is removed and the mass of mould is separated 
from the liquid in which it has grown, using a large mechanical filter. As 
pencillin is present in the fluid medium, the mould growth is discarded. From 
the medium the penicillin is extracted by a series of chemical procedures, 
using organic solvents. After the penicillin has been obtained in purified form 
as a concentrated liquid, contaminating bacteria are removed by filtration 
through sterile filter pads, and the sterile solution of penicillin is collected in 
large bottles. The strength of penicillin is determined by a method intro- 
duced by the original investigators, Florey and Heatley. Finally, penicillin 
is prepared in crystalline form. 

The successful development in the Connaught Medical Research Labor- 
atories of the large-scale preparation of penicillin by the tank method has been 
achieved by Dr. N. L. Macpherson and his associates. Extensive studies 
conducted by members of the group of workers engaged in research on penicillin 
and other antibiotics have resulted in important improvements in the methods 


of preparing these substances. 
* * * 


In presenting this review of the work of the Laboratories, | am very 
conscious of the omission of reference to important contributions made by 
many members of the Laboratories in other fields. Their scientific work is 
recorded in papers published in various journals. For convenience, in ex- 
changing publications with other institutions, the papers are collected annually 
in one volume. The current volume of studies is number XVIII. 

Research in the Connaught Medical Research Laboratories forms but a 
part of the contribution of the University of Toronto to medical research. In 
each department of the Faculty of Medicine, research is undertaken. In the 
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Banting and Best Department of Medical Research a large number of studies 
is being conducted. Among the many studies in physics in the McLennan 
Laboratory of the Faculty of Arts are those relating to medical research. It 
is to be remembered that the electron microscope, with all that its development 
has meant, was the result of work in the McLennan Laboratory. Progress in 
medical research in the University is the result of work in many departments. 

Reference has been made to the Connaught Committee of the Board of 
Governors and I have spoken of the generous contribution made by Colonel 
Sir Albert Gooderham, who served for twenty years as Chairman of this 
Committee. The Honourable and Reverend Dr. H. J. Cody was a member 
of the Committee, and has taken the keenest interest in the work of the 
Laboratories. He succeeded Colonel Sir Albert Gooderham as Chairman and 
continued in this office until the pressure of his duties as the then President of 
the University made it necessary for him to withdraw. Dr. Balmer Neilly 
then accepted the Chairmanship and for the past ten years has given un- 
sparingly of his time to the affairs of the Laboratories. His counsel has been 
most helpful in meeting the problems of the war years and in planning the 
peacetime development of the Laboratories. 

At the Dufferin Division, the old Barton Avenue stable has been re- 
erected, having been removed from its original site, and is continuing to serve 
as a link with the first days of the Laboratories. In it will be placed the first 
records of the horses injected for the preparation of diphtheria antitoxin, the 
first Insulin still, and other interesting pieces of early equipment. It will 
remind us of the difficulties which Dr. FitzGerald faced in bringing into reality 
the vision which he had. The work today demonstrates the soundness of his 
judgment and the effectiveness of his planning. Those of us who have been 
privileged to carry forward this work have had the inspiration of his faith and 
leadership. 
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IMPLEMENTING SOCIAL SECURITY PLANS IN 
GREAT BRITAIN 


ULY 5, 1948, was the “appointed day” on which five major Acts of the British 

Parliament went into force. Covering the fields of social welfare, health and 

medical care, and workmen’s compensation, they constitute Britain’s new charter 
of social security. 

In November, 1942, Sir William Beveridge presented a report on social 
insurance and allied services, prepared at the request of the Coalition Govern- 
ment under Mr. Churchill. This report recommended the extension of Britain’s 
social security system to cover all persons in the country and all the major risks 
of life. Two White Papers were published by the Coalition Government setting 
out its plans for a national health service and for post-war employment policies. 
In September, 1944, a further White Paper on social insurance was issued, 
setting out the principles which the Government intended to follow on lines 
similar to those proposed in the Beveridge Report. Before the general election 
of 1945, Parliament had passed the Family Allowances Act, which was the first 
of the series of Acts implementing this plan. Under the Labour Government, the 
plan has been rapidly advanced and a series of Acts embodying most of the 
Beveridge proposals has been passed. Although there has been opposition on 
many matters of detail, the principles on which the plan is based are accepted 
by practically every section of political opinion. 

The Education Act of 1944 extended the school medical service to cover 
students of educational institutions under local government authority. This 
bridged the gap from elementary school, where such service had previously been 
compulsory, to the time when young persons began to work and were covered 
by health insurance. This Act required local governments to provide free medical 
and dental treatment for all students, either in clinics or through arrangements 
with private practitioners. Local governments were required to make special 
provision for the education and care of physically handicapped students such as 
the deaf and blind. Free milk and free meals had also to be supplied at all local 
government schools for all children as a supplement to family allowances. 
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The Family Allowances Act was passed in 1945. No‘ allowances are given 
for the first child in a family, since provision is made for these children in the 
rates of benefit under the social insurance plan. To Beveridge, family allowances 
were “the key to consistency” in social security, since they compensated in part 
for the fact that an employer must pay a man according to the value of his work 
and not according to the size of his family. 

The Ministry of National Insurance Act came into force in April, 1945. To 
this new Ministry was transferred the administration of all cash-benefit social 
insurance schemes such as unemployment insurance; cash sickness, maternity 
and burial grants; windows’, orphans’ and old-age pensions. Some of these 
pensions and the cash sickness grants were formerly administered through the 
Ministry of Health. 

The National Insurance Act of 1946 established the Beveridge system of 
social security. Under it, every person in the country with an income pays a single 
regular contribution deducted at the source, and everyone becomes eligible for 
all the benefits and pensions, including complete medical care, without further 
charge. The scale of pensions and other benefits is much more generous under 
this new scheme than previously. Most old-age pensions have been paid according 
to the new scale since 1946 but the complete system did not come into operation 
until July 5, 1948. 

The National Health Service Act of 1946* integrated all preventive and 
curative health services in the country under the Ministry of Health. With some 
minor limitations, this Act provides to every citizen a complete health service, free 
from any payment or fee other than the periodic contributions to the overall 
insurance program. Included are a family doctor service, complete hospital and 
specialist care, and an extensive range of public health services. The family doctor 
service assures the rights of free choice of doctor and patient, the right of any 
doctor to remain in private practice outside the service, and adequate remunera- 
tion and retirement pensions for doctors entering the service on the “appointed 
day”. Specialist service is normally available to patients only on referral by their 
family doctor or by the physician attending them in hospital. Arrangements 
may be made for specialists to have some private patients in hospital. Local public 
health authorities are required to provide all the usual public health services and 
a number of new ones. Among these are health centres, where insurance physi- 
cians, dentists, and public health workers may have their offices and work as a 
group; home maternity, home nursing, and home maid services for the ill ; ambu- 
lance services; and ante-natal and child health services including the free pro- 
vision of essential foods and dietary supplements. The school medical service 
has now become a part of the local health services under the National Health 
Service Act. 

Although in Canada and many other countries Workmen’s Compensation 
Acts provide for definite and secure cash benefits and medical care without re- 
course to the courts, this has not been the case in Great Britain. The National 
Insurance (Industrial Injuries) Act of 1946 now takes workmen’s compensation 
out of the British law courts. Cash sickness benefits and disablement and death 


*There was a separate Act for Scotland, with minor differences. 
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pensions are provided through the same machinery as the other cash benefits 
and pensions under the National Insurance Act. Medical care and an extensive 
rehabilitation program for injured workmen are provided through the new 
National Health Service. Thus workmen’s compensation in Great Britain is 
integrated with the national social insurance program on the one hand and with 
the national health service on the other. 

The Children Act and the National Assistance Act serve the needs of two 
small groups for whom the State must assume special responsibilities and who 
cannot be cared for adequately under the National Insurance Act. Children who 
for any reason are not able to enjoy a normal home life with their parents consti- 
tute the first group. The second group includes all who are not otherwise provided 
for under the very comprehensive provisions of the National Insurance Act. The 
unusual feature of these last two Acts is that their administration will be central 
and not local. It makes the central government, which is responsible for main- 
taining full employment and administering unemployment insurance, also re- 
sponsible for public relief should its employment and insurance programs fail. 

Such are the important Acts which have been passed to implement social 
security as outlined in the Beveridge Report. To readers of the JourNAL, Dr. 
Fraser Brockington has supplied, in his series of letters from Great Britain, more 
detailed information on these developments. His discussion of the actual function- 
ing of the services established by the legislation, gives us some appreciation of 
the magnitude of the problems and the complexity of the situation confronting 
British administrators. These letters have been highly informative and at the 
same time have expressed a judgment which is fair and critical but without pre- 
judice. It is suggested that they be marked for reference, constituting as they 
do an excellent commentary on the progress of social security measures in Great 
Britain. 

July 5th marked the coming into force of the services as provided in the 
five major enactments of Parliament outlined above. It is gratifying that the 
leaders and members of the medical profession, through the discussions conducted 
by the British Medical Association, have received from the Minister of Health 
assurances covering the major points of difference between the profession and the 
Government, and have joined in making possible the provision of medical services 
under the National Health Service Act. It is to be remembered that since 1911 
the medical profession in Great Britain have had an extensive experience in the 
provision of medical care under health insurance. The defects in the former 
national health service were recognized and freely discussed over the years. There 
was general agreement by all parties that the services should be extended and 
facilities provided to make possible the best in medical practice. The British 
Medical Association itself has repeatedly advocated the wide extension of the 
services, to include eventually the entire population, the reorganization of hospital 
services, and the provision of facilities which would make it possible to render 
medical service of the highest order. The points of difference have been minor, 
in contrast to the points of agreement. Obviously any plan of national health 
insurance is but part of a broad program of social security. Great Britain is 
implementing plans for social security, the experience: of which will be followed 
with the keenest interest by leaders in every country. 















Appointment of Dr. F. W. Jackson as 
Director of Health Insurance Studies 

Dr. F. W. Jackson of Winnipeg, for the 
past seventeen years Deputy Minister of 
Health and Public Welfare for Manitoba, has 
been appointed Director of Health Insurance 
Studies in the Department of National Health 
and Welfare, Ottawa. 

In announcing Dr. Jackson’s appointment, 
the Honourable Paul Martin, Minister of 
National Health and Welfare, said: ‘‘The 
success of the new health program depends on 
the closest cooperation between the national 
health authorities and the provincial ad- 
ministrators. We are deeply grateful to 
Premier Garson and to the Hon. Ivan Schultz, 
Manitoba’s Minister of Health and Public 
Welfare, for their cooperation in making Dr. 
Jackson’s services available to the Federal 
Government. His intimate knowledge of and 
long experience in solving the problems faced 
by provincial workers in both health and 
welfare will be invaluable assets in working 
out the details of the program and getting it 
off to a successful start.” Dr. Jackson’s 
services will be available to the Department 
of National Health and Welfare for a period 
of two years. 

From 1912 to 1927 Dr. Jackson practised 
medicine in rural Manitoba, except for over- 
seas service during World War I. In 1928 
he was requested by Manitoba’s Minister of 
Health and Public Welfare to undertake a 
health survey of the province, and in 1929 he 
joined the staff of the provincial Department 
of Health and Public Welfare as director of 
the Division of Disease Prevention. Since 
he became Deputy Minister in 1931, he has 
been responsible for a wide variety of de- 
velopments in both the health and welfare 
fields in Manitoba. 

In 1943 he was appointed by the Federal 
Government as chairman of a Royal Com- 
mission to investigate the health and welfare 
of the Japanese people in the interior of 
British Columbia, and from 1942 to 1945 he 
was a member of the Manitoba advisory 
committee of the Canadian Medical Pro- 
curement and Assignment Board. Earlier 
this year he represented Canada at the fifth 
meeting of the Interim Commission of the 
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World Health Organization in Geneva and 
while overseas spent some time studying the 
United Kingdom’s health insurance and 
social security plans. 

Since 1939 Dr. Jackson has been Professor 
of Preventive Medicine at the University of 
Manitoba, and for several years has given 
special lectures at the School of Hygiene, 
University of Toronto. 

Dr. Jackson was born at Stonewall, Mani- 
toba, and was educated there and in Winnipeg 
and Toronto. He graduated in medicine from 
the University of Manitoba in 1912 and ob- 
tained the Diploma in Public Health from 
the University of Toronto in 1929. 


The National Health Grants 

THE AMOUNTS AVAILABLE to each province 
of the $30,000,000 national health grants 
voted by Parliament are as follows: Ontario, 
$9,667,979; Quebec, $8,985,035; British 
Columbia, $2,529,153; Saskatchewan, 
$2,001,742; Alberta, $1,986,738; Manitoba, 
$1,805,965; Nova Scotia, $1,541,779; New 
Brunswick, $1,226,052, and Prince Edward 
Island, $293,857. These have been allotted 
mainly on the basis of the estimated 1947 
provincial populations. Only one grant— 
$100,000 for public health research—is not 
being allocated on a provincial or population 
basis. All grants, including the research 
grant, for 1948-49 total $30,120,300. 

The largest single grant is $13,000,000 for 
hospital construction. Divided on a popu- 
lation basis, it makes available a ceiling 
amount of $4,336,439 to Ontario, $3,842,650 
to Quebec, $1,080,745 to British Columbia, 
$871,636 to Saskatchewan, $850,932 to 
Alberta, $769,151 to Manitoba, $642,857 to 
Nova Scotia, $508,282 to New Brunswick, 
and $97,308 to Prince Edward Island. These 
sums are available on condition that the 
Province concerned at least matches the 
Dominion’s contribution. 

Subject to the overall ceiling based on 
population, the money will be divided among 
specific building projects on the basis of 
$1,000 for each active treatment bed or bed 
equivalent and $1,500 for each chronic or 
convalescent bed. These grants apply to new 
hospitals or nursing units or additions to 
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existing buildings commenced on or after 
April 1, 1948, subject to a proviso that in no 
instance will the amount paid from Federal 
funds exceed one-third of the cost of con- 
struction. In instances of new buildings or 
additions under construction on April 1, 1948, 
the amount to be paid is based on the $1,000- 
$1,500 per bed formula in relation to the 
amount of construction to be completed after 
March 31, 1948, and to the total cost of 
construction, or an amount up to one-third 
of the total cost of the portion of the con- 
struction still to be completed after March 
$1, 1948. Whichever formula yields the 
lesser amount is to apply. At the end of 
five years the hospital construction grants 
are to be reviewed. 

Basic to the whole health program is a 
grant of $625,000 to assist the Provinces in 
setting up machinery to ensure the most 
effective use of the health grants, and to 
plan the extension of hospital accommodation 
and the proper organization of hospital and 
medical care insurance. The grant is being 


divided on the basis of population, with a 
proviso that no Province will get less than 
$15,000. While this is not a recurring grant, 


any amounts not spent in the current fiscal 
year may be made available for use in suc- 
ceeding years. 

The second largest type of grant is 
$4,000,000 for mental health, which is divided 
on the basis of a flat grant of $25,000 to each 
Province and the balance according to popu- 
lation. Provincial directors of mental health 
have already met with the Federal De- 
partment and with university representatives 
to map out programs, with emphasis on the 
training of professional personnel to staff new 
hospitals and clinics. The mental health 
grant is to rise over a period of years to a 
total of $7,000,000 annually. 

The sum of $3,500,000 has been earmarked 
for cancer control. Allotted on the basis of 
population, it provides ceiling amounts of 
$1,167,503 for Ontario, $1,034,560 for Quebec, 
$290,970 for British Columbia, $234,671 for 
Saskatchewan, $229,097 for Alberta, $207,079 
for Manitoba, $173,077 for Nova Scotia, 
$136,845 for New Brunswick, and $26,198 
for Prince Edward Island. Like the hospital 
construction grants, these funds are available 
for approved programs of cancer control, 
provided the Province matches the Federal 
contribution. 
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The tuberculosis control grant, totalling 
$3,000,000 this year and rising over a period 
of years to $4,000,000, is divided on the’ basis 
of a flat amount of $25,000 to each Province, 
with the balance divided 50 per cent on the 
basis of population and 50 per cent according 
to the average number of deaths (including 
Indians) from tuberculosis in each Province 
over the five-year period from 1942 to 1946 
inclusive. It is expected that these grants 
will enable the Provinces to extend the areas 
of free treatment and to accelerate the drive 
to wipe out tuberculosis. 

Half a million dollars each has been allo- 
cated for programs to aid crippled children 
and to further the professional training of 
public health personnel. Both grants have 
been divided on the basis of a flat amount of 
$4,000 to each Province and the remainder 
according to population. 

Tostrengthen general public health services, 
such as the control of communicable diseases 
and the development of child and maternal 
health programs, a sum of $4,395,000 has 
been allotted on the basis of 35 cents per 
caput. This amount will rise by 5 cents per 
caput each year ‘to a maximum of 50 cents 
annually. On the present basis, British 
Columbia will receive $365,400, the Prairie 
Provinces $842,450, Ontario $1,466,150, Que- 
bec $1,299,200, and the Maritime Provinces 
$422,100. 

Under arrangements first made during the 
war, the Federal Government has been 
spending $225,000 annually on the control of 
venereal diseases. Of this amount, $50,000 
was for the purchase of drugs for the treat- 
ment of these diseases. Under the new health 
program, the allocation for venereal disease 
control has been increased to $500,000. 

The $100,000 grant for public health 
research is not divided either on a provincial 
or a population basis. Each project must be 
submitted with full details to the Dominion 
Council of Health, which will recommend to 
the Minister of National Health and Welfare 
whether or not the project should be accepted. 

Detailed provision is made in the orders- 
in-council for consultation between the 
Provinces and the Federal Government on 
proposed developments, the exchange of 
reports, and the procedure by which pay- 
ments are to be made. 
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International Statistical Classification of 
Diseases, Injuries, and Causes of Death 
THIS YEAR another decennial revision, the 

sixth, of the International Lists of Diseases 

and Causes of Death, became due. As in the 
past, an international conference was called 
for the purpose and was held in Paris last 

April. The conference was attended by 

delegates from twenty-nine countries. The 

Canadian delegation comprised Dr. F. S. 

Burke, Department of National Health and 

Welfare, Ottawa; Dr. J. A. Melanson, Chief 

Medical Officer and Registrar General, De- 

partment of Health, New Brunswick; Dr. 

John Wyllie, Professor of Preventive Medi- 

cine, Queen’s University; Mr. J. T. Marshall, 

Assistant Dominion Statistician, Dominion 

Bureau of Statistics; and Miss W. O’Brien, 

R.N., Supervisor of the Nosology Unit, 

Dominion Bureau of Statistics. 

The Conference recommended for adoption 
the new International Statistical Classifi- 
cation of Diseases, Injuries, and Causes of 
Death, and discussed related questions, as 
well as the procedure for future revisions. A 
full report on the conference is being prepared 
by Dr. John Wyllie for presentation to the 
Vital Statistics Section of the Canadian 
Public Health Association. 


The World Health Organization's 

First Director-General 

AT THE first World Health Assembly, held 
in Geneva last June, Dr. Brock Chisholm was 
elected first Director-General of the World 
Health Organization. Dr. Chisholm had 
served as Executive Secretary of the Interim 
Commission of the Organization since June 
1946, and previous to that had been an active 
member of the technical preparatory com- 
mittee set up by the Economic and Social 
Council of the United Nations to prepare a 
draft constitution and otherwise lay plans for 
an international organization in the health 
field. During the latter part of World War 
II, Dr. Chisholm served as Director-General 
of the Medical Services of the Canadian 
Army. In November, 1944, he was ap- 
pointed Deputy Minister of Health in the 
Department of National Health and Welfare, 
Ottawa, resigning in 1946 to become Execu- 
tive Secretary of the Interim Commission. 


Appointments in Dental Health 

Dr. H. K. Brown, of Ottawa, has been 
appointed chief of the Dental Health Division 
of the Department of National Health and 
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Welfare, Ottawa. Since the resignation of 7 
Dr. L. V. Janes last year, Dr. Brown had been | 
acting chief of the division. Dr. H. R. McLaren, ~ 
formerly dental health officer for the Local | 
Board of Health of the City of Windsor, has ~ 
been appointed to the staff of the Dental” 
Health Division. Both Dr. Brown and Dr, | 
McLaren hold diplomas in dental public 
health. 

Before going to Ottawa in 1947, Dr. Brown” 
practised dentistry in Barrhead, Alta., Leth- 
bridge and Edmonton. He was born in Kings © 
County, N.S., and educated in the West, 7 
graduating in dentistry from the University © 
of Alberta in 1930. He served overseas in — 
both World Wars. 

Following graduation in dentistry from the © 
University of Toronto in 1936, Dr. McLaren © 
practised in Campbellford, Ont., for two” 
years. He then spent eighteen monthsin public © 
health dentistry as senior dental officer in the © 
Hospitals Division of the Ontario Department — 
of Health, afterwards leaving for war service 
overseas with the Canadian Dental Corps, | 
After the war he served for a year as associate © 
field secretary of the Canadian Dental 
Hygiene Council and later as dental health 
officer and assistant to the medical health 
officer in Windsor. 


Division of Civil Aviation Medicine 

A Division oF Civit AVIATION MEDICINE 
to study the medical aspects of flight has been © 
set up within the Department of National 
Health and Welfare. It will be headed by a+ 
former R.C.A.F. wing commander, Dr. H. Ey 
Wilson of Ship Harbour, N.S. 

Dr. Wilson will work closely with the De- 
partment of Transport in developing an 
maintaining medical standards for civil 
aviation personnel and in studying 
medical aspects of regulations which affect” 
the safety, comfort and health of flying: 
personnel. He will also advise on general 
problems related to the health of all travellers 
by air and will keep in touch with research 
groups studying specific problems of aviation 
medicine. 4 

From 1941 to 1945 Dr. Wilson served with 
the R.C.A.F., during which time he 
stationed at Dartmouth and Gander and 
served as medical officer to No. 10 Bombe 
Reconnaissance Squadron, and senior medical 
officer at No. 10 O.T.U., Bagotville, No. 
Release Centre, Halifax, and No. 10 Rele: 
Centre, Moncton. ; 
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